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RECENT MOUNTAINEERING IN THE CANADIAN ALPS 


By CHARLES E. FAY 


Past President, Appalachian Mountain Club and American Alpine Club 


The development of the splendid alpine district of western Canada as a 
field of mountaineering began in 1888, almost coincident with the comple- 
tion of the Canadian Pacific Railway. For the first two decades a few lovers 
of the sport, some from England and Switzerland, but chiefly from the 
eastern United States, were enthusiastic explorers of the peaks and passes 
of a limited region comprised for the greater part within what is technically 
known as ‘‘the Railway Belt,’’ the territory extending for twenty miles on 
either side of that line of transportation. The more enterprising, like Cole- 
man, Wilcox, and Habel, penetrated to greater distances, to Fortress Lake 
and the sources of the Athabasca; but, in general, sport enough was offered 
in making first ascents of the numerous challenging summits either close 
by the easily accessible railway hotels or sighted not far away from those 
first conquered peaks. The story of these explorations furnished numerous 
articles for alpinistic periodicals—especially for the Alpine Journal and 
Appalachia—and increased the output of alpine literature in book form 
with such volumes as Green’s ‘‘Among the Selkirk Glaciers,’’ Wilcox’s 
‘*Camping in the Canadian Rockies’’ and ‘‘The Rockies of Canada,’’ Collie 
and Stutfield’s ‘‘Climbing and Exploration in the Canadian Rockies,’’ and 
Outram’s ‘‘ Heart of the Canadian Rockies,’’ to mention only the chief. 

Perhaps it might be said that the pioneer period closed with the year 
1906, if it were safe to draw such a distinction in a vast region in which 
extensive districts still remain unexplored and continue to invite to the same 
struggle with unconquered Nature that the first comers met, in almost 
impenetrable forest, intricately crevassed glaciers, sheer precipices, and 
towering ice-clad pinnacles, last refuge of the affrighted spirit of solitude. 
Certain it is that the year 1906 marks an epoch, for it was then that another 
manifestation of the increasing national consciousness of Canadians led to 
the formation of the Alpine Club of Canada. As a result some seven hun- 
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Fic. 1—Sketch map of the Canadian Alps. Scale, 1:4,000,000. 


The insets show in greater detail the Selkirks (upper right) and the Rocky Mountains (lower left) 
where they are crossed by the Canadian Pacific Railway. 
Note. The altitudes of the following peaks should read thus: Mt. Bryce (52° N. and 1173%° W.), 


11,800 ft.; Mt. Sorcerer (5144° N. and 118° W.), 10,410 ft.; Mt. Assiniboine (51° N. and 11534° W.), 11,860 ft.; 
Mt. Collie (lower left inset), 10,315 ft. The following changes should also be made: “* Upper Columbia L.”’ 


(504° N. and 116° W.) to Columbia L.; “ Mt. Thomson” (lower left inset) to Mt. Thompson. 
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dred men and women are today enrolled in its membership, a number 
nearly a hundredfold greater than could have been recruited among lovers 
of the sport previous to that date, and to members of that organization are 
to be accredited several of the best achievements of more recent years. 

A glance at the map (Fig. 1) shows this alpine district made up of three 
parts: (1) the main chain of the Rocky Mountains with its.subordinate 
ranges, all lying east of the great trench of the Columbia in its northerly 
flow, and (2 and 3) a well marked two-fold ‘system within the vast ox-bow 
made by that stream through its sudden turn southward at the Great Bend, 
a district extending southward to the Kootenay. A short canal uniting the 
upper Kootenay River to Columbia Lake converts this wholly mountain 
territory into a vast interior island. The two lesser systems: within its 
borders are separated by another longitudinal trench approximately parallel 
to that of the Columbia. Some confusion in nomenclature has arisen here, 
which obviously should be ended by a general adoption of the scheme advo- 
cated by Professor R. A. Daly,’ employing the term ‘‘Purcell Range’’ for 
the mountains eastward of this trench and confining the name ‘‘Selkirks’’ 
to those that lie west of it, abandoning in favor of ‘‘Purcell Range’’ the 
term ‘‘Southern Selkirks,’’ which has recently been applied in several 
articles describing ascents in this district. 

It is the purpose of this article briefly to present the more recent work 
of alpinists in the three regions here described: the Canadian Rockies and 
the Selkirk and Pureell Ranges. 

The second number of Alpina Americana, the elegantly illustrated publi- 
cation of the American Alpine Club, issued as recently as 1911, presented 
a tolerably complete list of the better-known peaks surpassing 10,000 feet 
in the first-mentioned range, with data concerning their position and first 
ascents and the literature describing these. In the intervening five years 
this list has been notably extended. At that time ninety-one peaks were 
scheduled, of which eleven were noted as ‘‘unclimbed.’’ The fact that not 
one of the unclimbed eleven has meantime been ascended is due to the 
greater interest attaching to the peaks that have invited to conquest. These 
lie far to the north of the region traversed by the Canadian Pacific,? the 
majority of them even beyond Yellowhead Pass, so recently entered by the 
Grand Trunk Pacific and Canadian Northern Railways. 

Yet before discussing these remoter explorations mention should be 
made of the most important recent climbs in the more familiar region. 
These include the successful ascent of Pinnacle (10,062 ft.) in the Paradise 
Valley by Hickson in 1909; of the North Tower of Goodsir (11,555 ft.) that 
same year by Forde; of Douglas (11,220 ft.) and Quadra (10,350 ft.) in 
1910, also by Hickson; of Ringrose (10,741 ft.), the lower companion of 


1 The Nomenclature of the North American Cordillera between the 47th and 53rd Parallels of Latitude, 
Geogr. Journ., Vol. 27, 1906, pp. 586-606. 


2 The air line distance from Mt. Victoria to Mt. Robson is about 200 miles. 
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Hungabee, and Glacier Peak (10,831 ft.), between Ringrose and Lefroy, 
by Fynn; the traverse of Assiniboine from its northwest base (reversing 
Outram’s track in the notable first ascent in 1901), accomplished in 1910 
by Longstaff of Himalayan fame ; that of the nameless (?) pass from the Ice 
River valley to the Ottertail, made by Richardson in 1909 and described by 
him with its risky features in an article ;° also the traverse of the shattered 
northwest aréte of Mt. Victoria by Culver; finally the traverse of the South 
Tower of Mt. Goodsir (11,676 ft.) made last September by Hickson with 
Edouard Feuz at the cost of a night at 10,000 feet. The enterprising expedi- 
tion of Mrs. Schiffert from Laggan to Yellowhead Pass via the exquisite 
Maligne Lake, to which she was perhaps the first civilized visitor, brought 
to notice numerous fine peaks, yet unclimbed, to which she gave names. 
These lie near to the more recently opened alpine district to which we now 
turn our attention. 

It seems but yesterday that even those familiar with Canadian mountains 
first heard of Mt. Robson. The early trappers and explorers had passed in 
sight of it. Milton and Cheadle in their ‘‘Northwest Passage by Land’”’ 
(1865) had indeed proclaimed its ‘‘supreme grandeur,’’ and James McEvoy 
in the Report of the Geological Survey of Canada for 1898 had confirmed 
it, though reducing their estimate of its altitude from a possible 15,000 to 
13,700 feet. Then it lapsed from memory in its remote solitude for nearly 
a decade. In 1907 Professor A. P. Coleman and his brother—who, in 1893, 
after two previous failures, had succeeded in reaching the base of Mts. 
Brown and Hooker and proving those widely proclaimed giants of the 
Cordillera very insignificant peaks after all—, accompanied by the Rev. 
G. B. Kinney, made the first serious attempt to reach and ascend the great 
mountain, The long journey, which followed the longitudinal valleys with- 
in the ranges, was begun from Laggan on the Canadian Pacific Railway on 
August 3, but it was September 10 before the party had reached the base of 
Robson in the valley of the Grand Forks of the Fraser. Six days later they 
were returning, baffled by bad weather and failure of supplies, after hardly 
more than a reconnaissance of the lower southwestern slopes from the steep 
valley of the Little Fork. 

The following year the same party made quicker work by starting from 
Edmonton, and attaining the Yellowhead Pass across one hundred and fifty 
miles of intervening plains and muskegs. From the valley of the upper 
Fraser they made their approach by the way of Moose River and Pass to 
the southeastern base of the great peak, where the main Robson glacier 
descends to the pass of the same name. Their several attempts to make the 
summit by this route met with failure at about 10,300 feet, though a later 
trial proved it feasible. Kinney on the last day of their stay ventured 


SW. Symmes Richardson: From Noon to Midnight on an Ice Slope, Alpine Journ., Vol. 25, 1910-11, 


pp. 524-529 


* See her “Old Indian Trails of the Canadian Rockies,” Putnam, New York, 1911. 
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Mt. Robson with Tumbling Glacier from the north over Berg Lake. 


(Photo by Byron Harmon.) 
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off alone te tackle the giant by its northwest aréte, but with no better result. 
Assuming great risks, in a two days’ effort, the intervening night being 
passed without shelter high up on the mountain, he merely attained an alti- 
tude approximately the same as that already reached. A year later, with 
two pack horses, this strenuous divine set out by himself from Edmonton 
on the same quest and fell in on the tedious western journey with a young 
prospector, Donald Phillips, guiltless of any previous mountaineering. 
Reaching the northwestern base by the route of the preceding year on July 
24 (Kinney had left Edmonton on June 11), it was not until August 13, 
and after several attempts had proved futile, that, starting from the higher 
of their two lofty bivouaes (10,500 ft.), they attained what they assumed 
to be the actual summit. Though later developments have cast serious 
doubt as to the accuracy of this assumption, their approximate success was 
the reward of an exceedingly audacious feat of mountaineering. 

That same year brought to this region the first party of Englishmen, 
Messrs. Mumm, Amory, and Hastings, members of the Alpine Club, with 
Moritz Inderbinnen, the first Swiss guide to visit it. Though learning of 
Kinney’s success on their way in, they kept on for an independent try at 
the peak by another route. Reaching Robson Pass late in the season, they 
had opportunity to make only a single attempt by the route of the Coleman 
party of 1908, in which they merely surpassed its record by a few hundred 
feet. The trip nevertheless won for this region the complete affection of 
Mr. Mumm, as that farther south had captivated Dr. Collie twelve years 
before. In 1910 both these enthusiasts returned with Inderbinnen. Again 
the proverbially bad Robson weather precluded any ascent of the principal 
peak, though they ascended what is now known as Mumm Peak (9,740 ft.) 
and a summit which they estimated ‘‘the third highest in the Robson 
group.’’ Proceeding now down the valley of the Big Smoky they were 
lured by a fine peak, which they christened ‘‘Mt. Bess’’ (10,468 ft.). The 
year 1911 found the same party again on the ground, Mt. Bess was climbed, 
and one of the largest glaciers of the Canadian Rockies discovered and 
explored. From its high plateau they ascended Mt. Chown, a peak of about 
the same altitude as Mt. Bess. The perfect day of this ascent gave views 
of ‘‘really big mountains’”’ still farther north, and to the west ‘‘ beyond 
the valley of the Fraser the beautiful Cariboo Mountains, mysterious and 
lonely, waiting for the time when they too would be trodden by the foot 
of man.’’ 

This was the year in which the veteran director of the Alpine Club of 
Canada, Mr. A. O. Wheeler, known to geographic science for his splendid 
work as local chief of the Dominion Topographical Survey, came with a 
strong party, under the auspices of that Club, for a thorough survey of the 
region and incidentally to arrange for one of its summer camps. Topo- 
graphically and otherwise the expedition was a great success. The result 
appears in a beautiful three-color map on the seale of 1:100,000, covering 
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approximately 800 square miles. Some twenty stations were oceupied, ten 
of these above 9,000 feet, including five virgin summits: Calumet (9,740), 
Gendarme (9,607), Ptarmigan (9,320), Mowatt (9,293), and Colonel 
(9,166). Furthermore, simply in the way of mountaineering, B. Harmon 
and the Austrian guide Konrad Kain made the first ascent of Resplendent 
(11,173), the second highest of the group, and Kain alone that of Whitehorn 
(11,001), the actual third in altitude. The camp-site then chosen by their 
director was occupied for some ten days in early August, 1913, by a party 
numbering seventy-three. Meantime the Grand Trunk Pacific Railway had 
completed its line as far as Téte Jaune Cache, seventeen miles beyond the 
Grand Forks; wherefore the journey from Edmonton, which had required 
fifteen days for Coleman’s party in 1908, was now covered in fewer hours. 
While all the high peaks just mentioned were revisited, and Lynx Moun- 
tain (10.471 ft.) and one or two lesser peaks ascended for the first time, the 
main feature of the occasion was the complete ascent of Robson by Foster, 
McCarthy, and Kain, over the glacier route (southeastern aréte) previously 
attempted by Coleman and by Mumm. Two other nearly successful attempts 
were made by the western and southwestern arétes.° Kain’s prophecy of 
two years before, that the peak might be made in eight hours from the 
camp at Robson Pass (5,500 ft.) proved far too optimistic. With a start 
from a bivouae on the glacier 1,400 feet higher than the pass, it required 
thirteen hours of strenuous labor to reach the summit. Snow conditions 
rendering their route too perilous for the descent, this was made on the 
south side, with a night out at 9,000 feet. 

One great peak among those that had several times been sighted far to 
the northwest now began to exert its charm. Mr. 8. P. Fay seems first to 
have been fascinated by it in 1912 and in a biological expedition in 1914 to 
have passed within a few miles of it, reporting upon it that winter to the 
American Alpine Club under the tentative name ‘* Mt. Alexander,’ as also 
upon Mt. Ida, a fine pyramidal 10,000-foot peak in its vicinity. Quite 
ignorant of the existence of his party Miss M. L. Jobe and Miss Springate 
of the Alpine Club of Canada, with Donald Phillips, of Mt. Robson fame, 
set out that same season on the same quest, and after an exceedingly difficult 
journey of six weeks, the last few days ‘‘back-packing’’ their equipment, 
they reached its eastern base. A first attempt failing early, Miss Jobe with 
Phillips in a second attempt reached an altitude of about 7,500 feet, when 
limited time and inadequate equipment compelled a retreat. Nothing 
daunted, this enterprising explorer with the same escort undertook the 

5 Aecompanies Canadian Alpine Journ., Vol. 4, 1912, and “Special Number,” 1912; also Alpine Journ., 


Vol. 26, 1912, and Annual Rept. Topogr. Surveys Branch for 1911-12, Dept. of the Interior, Ottawa, 1913. 

® As Kinney's was by the northwestern aréte, it would appear that there are at least four feasible 
routes to the summit of the great peak. 

7 See Appalachia, Vol. 13, No.3 (June, 1915), pp. 288-257. The Geographic Board of Canada has recently 
adopted the full name “ Mt. Alexander Mackenzie" for this peak and has given to the mountain located 
in 44°5’ N. and 120° W. the name of “ Mt. Cross,”’ in memory of C. R. Cross, Jr., of the American Alpine 
Club, a member of Mr. Fay's party, who lost his life in France in the ambulance service. 


‘Me. 


MOUNTAINEERING IN THE CANADIAN ALPS 9 


same trip in 1915, and this time Phillips, Tyler, and Doucette of her party 
reached, upon their second attempt, a point estimated as but two hundred 
feet from the summit, only to be finally driven back by a snowstorm. In 
her report Miss Jobe calls the peak ** Mt. Kitchi.’’* It is variously estimated 
from 11,000 to 12,500 feet. Standing like Assiniboine and Robson, isolated 
among far lower peaks, an overestimate would easily be accounted for. Both 
Mr. Fay and Miss Jobe report still other fine mountains seen in their 
expeditions. 

In 1913 certain striking peaks immediately south of Yellowhead Pass 
were located and measured by Wheeler from a station on Yellowhead Moun- 
tain. Mt. Geikie (11,016 ft.) on the continental divide was reported upon 
by him as a ‘‘magnificent first climb in store for some enterprising moun- 
taineer and one that would challenge the highest skill and perseverance,”’ 
and so its fame went forth. Unfortunately that name has been locally 
applied to another peak visible from the railway at Jasper station. It was 
this latter ‘‘Geikie’’’ which became the goal of Mr. Mumm in 1914, when 
making his fifth visit to these parts with his faithful Inderbinnen. Almost 
continuous bad weather foiled his efforts, permitting only minor ascents: one 
of Mt. Brown, the first since the Coleman expedition reduced its alleged 
altitude of 16,000 to 9,000 feet, and another summit lower down on the west 
side of the Whirlpool River. From the latter Mumm was impressed with 
the numerous fine peaks near at hand, both east and west of the Whirlpool. 
Last summer another party, this time from the United States, Professor 
E. W. D. Holway, whose name figures prominently in Selkirk exploration, 
and Dr. A. J. Gilmour set out for the same goal and on August 5 reached its 
summit (which appears to rise some 170 feet higher than the true Geikie), 
over the northwest aréte, which they followed to a very steep cornice over- 
hanging the perpendicular north face of the mountain. Several minor 
peaks at the hitherto unexplored sources of Geikie Creek were also ascended 
in the twelve days’ trip. 

With few possible exceptions the foregoing represents the ascents 
accomplished in this section of the Canadian Rockies. 


Turning now to the Selkirks we find a somewhat contrasting condition 
of things. While it was here that mountaineering as a sport among the 
Canadian Alps was first begun, and several of the finest peaks—Bonney 
(in 1888), Sir Donald, Swiss Peak, Fox, Selwyn, Sugarloaf, and Purity 
(all in 1890)—had been ascended before any first-class summit in the more 
easterly range had been won, activities, so far as new ascents are concerned, 
long remained at a standstill. With the exception of Rogers (10,536 ft.), 
climbed by Abbot, Little, and Thompson in 1896 and Dawson (11,113 ft.), 


5 See Bull. Amer. Geogr. Soc., Vol. 47, 1915, No.7 (July), pp. 481-497, with three-color map, 1:300,000, which 
may be consulted for details of the region between Yellowhead Pass and Mt. Alexander Mackenzie 

* The name “ Mt. Fitzhugh,” applied by Wheeler to this peak, has recently been replaced by Mt. 
Cavell, to honor the memory of the martyred English nurse. 
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the second in height of the Selkirks, by Parker and Fay in 1899, not a 
single first-class virgin peak of this range was ascended during the entire 
decade following the ascents just cited. An almost equal paucity charac- 
terizes the seven following years. Of peaks above 10,000 feet the record 
shows, in addition to the nearby Mt. Hermit,*® only Mt. Wheeler (11,023 ft.), 
occupied in 1902 as a station of the Dominion Topographical Survey and 
given the name of the enthusiastic mountaineer who was chief of the Survey 
party, and in 1904 Mt. Sorcerer (10,410 ft.), climbed by H. Peterson, both 
somewhat remote from Glacier House, one to the south the other to the 
north. 

The reasons for this comparative neglect are obvious. In the Rockies, 
the alluring peaks stand out in general as noble massifs approachable with 
pack trains through broad, open valleys, so that the delights of comfortable 
camping are added to the yet keener pleasure of the ascents. In the Selkirks 
all this is changed. The more intricate topography is characterized by a 
complex of deep U-shaped valleys heading at lofty ridges, from which 
spring the serrated culminating peaks. This prime factor of inacessibility 
is accentuated by the dense forests with their jungle of undergrowth, irre- 
futable evidence—if any were needed—of the vastly greater precipitation 
which aliments the multitudinous glaciers and torrents and aggravates the 
weather hindrance to high tours. Trail making is most arduous. The use of 
horses is thus practically eliminated, and ‘‘back-packing’’ is the sole means 
of transportation. Even though guides may consent to assist and it is pos- 
sible to secure the services of porters, it is obvious that enthusiasm could be 
inspired only by the sight of unclimbed peaks of the first magnitude. Such 
lures, however, exist, and several conquests of unusual difficulty have more 
recently been accomplished. 

In 1908 a new epoch" for this region began with successful climbs on 
the two ranges next south of and beyond the Asulkan Pass. A remarkable 
tour de force was performed in that year by E. Franzelin, an Austrian 
engineer, who quite alone made the traverse of the three western summits 
of the Dawson Range (Hisler, Feuz, and Michel), thus accomplishing the 
first ascent of the two latter. 

The preceding year there had appeared upon the scene for their prelimi- 
nary climbs three gentlemen from the United States, whose names for the 
next seven years were to have the most prominent place in Selkirk explora- 
tion: Mr. Howard Palmer and Professors F. K. Butters and E. W. D. Hol- 
way, all of the American Alpine Club. In this, their second season, they 
made the first ascent of Mt. Cyprian (10,712 ft.) in the Bishops Range (the 


1” The two secondary culminations of Swiss Peak, the highest of which had been climbed by Sulzer 
in 1890, were traversed by Miss Benham in returning from the second ascent of Mt. Rogers. 


1! For a detailed account of earlier and recent explorations in this region see ‘ Mountaineering and 
Exploration in the Selkirks'’ by Howard Palmer, with original maps and profuse illustrations, Putnam, 
New York, 1914; see also the same author's “ Notes on the Exploration and the Geography of the Northern 
Selkirks, British Columbia,’ with map, 1:600,000, Bull. Amer. Geogr. Soc., Vol. 44, 1912, pp. 241-256. 
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one next south of Dawson) and the second of Mt. Wheeler. In 1909, again 
penetrating beyond the Asulkan and Donkin Passes, they captured the 
snowy Kilpatrick (10,624 ft.) and Augustme (10,762 ft.), the highest of 
the Bishops Range, with the ascent ef Mt. Dawson by the hitherto untried 
southern face, and completed their strenuous summer with an exploration 
of the primeval fastnesses of the Battle Creek valley, the unvisited region 
south of the third (Purity) range. In 1910, returning to this latter neigh- 
borhood, Holway and Palmer accomplished the ascent of Grand Mountain 
(10,832 ft.). In 1913 the same energetic alpinists with two Swiss guides 
sons of the two who in 1899 made on Mt. Dawson their first virgin ascent 
in America—scaled two fine peaks, Beaver (10,644 ft.) and Dunean (10,548 
ft.), at the sources of the Beaver River. Late in the autumn Holway 
returned alone to this region and climbed Sugarloaf—the third ascent of 
this peak; and finally in 1915 with Butters and Gilmour made the first 
ascent of a nameless peak (10,500 ft.) in the Battle Range. 

This schedule has been continued through the lustrum, in order to 
cover the notable climbing in the district south of Glacier House. We must 
now turn back to tell what meantime was on foot in the mountains north 
of the Hermit Range. The greatest prize of all, the primate of the Selkirks, 
rose there in an almost unapproachable solitude. Its majesty had impressed 
our Anglo-American party in 1897, as we gazed upon it in our traverse of 
Castor and Pollux. It was the Queen’s jubilee year, and for the nonce 
we christened it ‘‘Mt. Victoria’’—a name transferred shortly after to the 
impressive mountain we climbed a few days later from the chalet at Lake 
Louise. We longed for a try at this grand Selkirk peak, now known as 
Mt. Sir Sandford, and caleulated that it might be approached by the valley 
of Six Mile Creek, but little suspected the difficulty of the route. This peak, 
11,634 ft. in height, lies twenty-seven miles west of north from Mt. Rogers 
of the Hermit Range, at the headwaters of Gold River, a tributary of the 
Columbia entering that stream some nineteen miles below Beavermouth, 
the nearest railway point to the mountain. It has its name from the late 
Sir Sandford Fleming, former engineer-in-chief of the Canadian Pacific 
Railway. 

The first attempt to reach it was made in 1906 by a party of young men 
from the University of Pennsylvania with canoes to the highest point 
attainable on Gold River; it met with speedy failure, the party not reaching 
the base of the mountain. A second trial in 1907 by members of the same 
party ended in its preliminary stages in a deplorable accident in the forest 
and a fatal disaster in the stream. In September of this year P. A. Carson, 
of the Dominion Topographical Survey, set out with horses by the same 
route in the hope of occupying Sir Sandford as a station. Obliged to leave 
their animals at the head of Six Mile Creek, they toiled with.their heavy 
instruments down the steep slopes and over intervening ridges and were 
glad to substitute as their station Mt. Sonata (9,000 ft.), the mountain next 
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Fic. 4. NW aréte 


Eagle Uto Sir Donald 


Fic, 4—Uto Peak and Sir Donald from Avalanche. (Photo by Howard Palmer.) 


The most difficult ascent is by the northwest aréte, the knife edge of which descends toward the 
legend below the cut. 


Fic. 5—Eagle Peak, Uto, and Sir Donald from across the Illecillewaet valley. (Photo by Howard Palmer.) 
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Fig. 6. 


Mt. Wheeler Mt. Kilpatrick 


Fic. 6—Lake McArthur and Mt. Biddle. (Photo by George and Mary Vaux.) 
Biddle Glacier enters the lake at its upper end. 


Fic. 7. Mt. Wheeler and Mt. Kilpatrick from the north. (Photo by Howard Palmer.) 
13 
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south of but ‘‘a very long way from Mt. Sir Sandford.’’ In 1908 two parties 
were in the field. That of R. T. Shaw of the party of 1906, proceeding by 
way of Six Mile Creek, succeeded in reaching an altitude of nearly 9,000 feet 
on the southeast aréte of the mountain, only to find it inaccessible. The other 
was that of Palmer with B. 8. Comstock, a frequent visitor to the Selkirks. 
Choosing the river route, they met with somewhat better success than their 
predecessors, securing from an eminence on the Sir Sandford range a view 
of the monarch some four miles distant and a satisfactory solution of the 
question of its approach. The sight proved an unfailing inspiration to the 
incipient alpinist, and he was not to desist from his attempts until the prize 
should be won. The year 1909 brought the same pair, with Professor 
Herschel C. Parker of Mt. McKinley fame, again into the field. In this 
trial Palmer and Parker reached an altitude of 9,000 feet on the mountain’s 
western aréte. Their exploration discovered at its base what is probably 
the largest glacier in the Selkirks, and ‘‘the splendid group of granite peaks 
that faces Sir Sandford from across the valley to the northwest was seen in 
its full grandeur for the first time.”’ 

In 1910 the trio that had been so active beyond Donkin Pass came as a 
unit to this grander field. By the route now so familiar to- Palmer they 
reached the high camp beside the Sir Sandford glacier. The next day 
proved favorable for an assault by the route selected the previous year. 
At an altitude of 10,000 ft., a critical point well beyond that reached the 
previous year, insufficient rope at a steep ice-slope compelled a return to 
camp. A futile reconnaisance was made of the eastern aréte, in which they 
made the ascent of ‘‘The Footstool,’’ a snow dome (10,410 ft.) just under 
the steep cliffs of the great peak. Nine days later, in another attempt, the 
ice-slope was again reached, but the condition was hardly improved and the 
cold was intense. After two hours’ labor here it was again necessary to 
retreat. A fine rock tower, Pioneer Peak (10,660 ft.), was successfully 
scaled before retiring for the season. 

The campaign of the same party in 1911, so far as attaining the summit 
of Sir Sandford is concerned, was even more disappointing. An especially 
early start was made and they were at their high camp by the middle of 
June. On the 18th they made their first attempt, involving a sensational 
500-foot traverse of a snow slope of 60°, but the usual conditions defeated 
them at about the same altitude as before. Then followed three weeks of 
continuous rains. Fortunately the party had come with another serious 
object, the careful mapping of this section of the Selkirks, and the tedium 
of the stay in the inhospitable camp was varied by occupying available 
stations’? during the brief intervals of sunshine. Not until July 12 did 
another opportunity offer to attempt Sir Sandford, when the ‘‘atrocious”’ 
condition of the snow turned them back at a lower point than that previously 
reached. During the next ten days conditions not improving for the main 


12 Nine stations at altitudes between 9,300 and 10,960 feet were occupied, all new ascents. 


Footstool Ravelin 


Fic. 8—Mt. Sir Sandford from north-northwest (afternoon light). (Photo by Howard Palmer.) 
Fie. 9—Selkirk glaciers west to northwest of Mt. Sir Sandford. (Photo by Howard Palmer.) 
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peak, topographical excursions to remoter points were made over the glaciers 
and passes. Goldstream Mountain (9,350 ft.) on the western verge of the 
range was occupied, Moberly Pass, of local historical interest, visited, and 
Mt. Redan (9,570 ft.) taken in on the return trip. In addition to the topo- 
graphical results, a splendid first ascent was accomplished on the last day 
of their stay,—Mt. Austerity (10,960 ft.), one of the forbidding turrets of 
the Adamant Range. 

Abandoning their quest for the present, the party proceeded to Glacier 
House, whence they made a brief visit to the high peaks at the head of the 
North Fork of the Llecillewaet, accomplishing the first ascent of Mt. Holway 
(10,002 ft.) and the third of Mt. Sorcerer (10,410 ft.), both of which they 
vecupied as topographical stations. From them they had in full view to 
the north the region just visited. Among the nearer fine peaks were Mt. 
Serenity, or Carnes (10,000 ft.), ascended in 1910 by Mr. Bridgland of the 
Dominion Topographical Survey, and Mt. Moloch (10,198 ft.), which has 
been the unsuccessful goal of at least five parties: two in 1912; one (that of 
Professors Sissons and Holway with two Swiss guides) in 1913; and two 
in 1915—Dr. J. W. A. Hickson with E. Feuz, Jr. (who all but gained the 
summit), and a party led by Professor Sissons in his second attempt. 

In June, 1912, the hour finally struck for the conquest of Sir Sandford. 
This time the ascent was to be attempted in the regulation manner for peaks 
of unusual difficulty. Messrs. Holway and Palmer had come again bringing 
with them the Swiss guides Feuz, Jr., and Rudolph Aemmer, who had accom- 
panied the Culver party of the year before in its unsuccessful attacks upon 
the northeastern and southeastern arétes. Weather conditions were excel- 
lent, but a greatly increased quantity of ice upon the peak aroused serious 
concern. Nevertheless an immediate attempt was made. To about 9,000 
feet the route was the familiar one; then an alternative to the left looked 
more promising than the long snow slope, now mostly glazed with ice, and 
the repelling ice couloir of preceding trips, though it compelled a slow pas- 
sage beneath dangerous ice cliffs two hundred feet in height. These negoti- 
ated, they were soon level with their previous ‘‘highest,’’ and for the 
greater part of the remaining distance to the summit aréte had easy going. 
But shortly below the summit an obstacle was encountered in a snow-walled 
re-entrant angle of the crest, which (it is no discredit to the excellent ice 
craft of the amateurs to assume) could never have been passed without able 
professional assistance. An hour was consumed in gaining a hundred feet. 
A few moments more and the goal was reached. 

Before bidding farewell to this scene of persistent endeavor the party 
secured an additional prize in Mt. Adamant (10,980 ft.), a splendid and 
difficult climb. 


Climbing in the Purcell Range is of very recent date, no first-class peak 
apparently having been climbed previous to 1910. The topography and 
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general conditions are similar to those in the Selkirks, save that mining 
interests have resulted in the construction of a few wagon roads and trails, 
by a happy coincidence in the valleys leading to the bases of the highest 
peaks. Here, at the midway section of the range, several streams flow 
from the main watershed east to the Columbia and west to the Duncan 
River or Howser Lake, tributary to Kootenay Lake. Of the easterly streams 
four afford approaches to the region recently explored. Named from north 
to south, these are Bugaboo, Salmon, Horsethief, and Toby ereeks. The only 
known pass available for horses is approached by the last of these—Earl Grey 
(formerly Wells) Pass—visited by its namesake in pleasure trips in 1908 
and 1909. In 1910 Wheeler, accompanied by Longstaff, in an expedition 
primarily for a survey, undertook to make a passage across the range, enter- 
ing by Bugaboo Creek, which attempt proved futile. Several minor peaks 
were occupied as stations, and the results will shortly be published in the 
Windermere sheet of the Canadian Geological Survey. In that same year 
Mr. C. D. Ellis, a resident in the Columbia valley, succeeded in reaching the 
summit of Mt. Nelson (10,772 ft.),2* the only peak bearing a name other 
than of very recent origin, it having been so called by David Thompson in 
1807. With Ellis was E. W. Harnden of Boston, who was prevented from 
attaining the summit, but to whom great credit is due, as also to other 
members of the Appalachian Mountain Club, for topographical work done 
here and for the stimulating of interest in the region. The only existing 
detail maps of this region are the sketch maps made by Harnden and his 
associates in their several visits, which, however, cover only a limited area 
about the sources of Horsethief and Toby Creeks and their tributaries. 
They are published in the Canadian Alpine Journal'* and Appalachia.” 
This region would seem to rival with the vicinity of Glacier House in 
the Selkirks as a center for first-class mountaineering, and it has recently 
received due attention from several alpinists, who have scored notable suc- 
cesses. In 1911 Harnden and party made with Ellis the second ascent of 
Nelson and the first of Mt. Catherine (9,900 ft.), Mt. Gleason'® (10,550 ft.), 
and of Mt. Monica (10,060 ft.) at the head of the fine Starbird Glacier. 
In 1913 Harnden and Phelps made a nearly suecessful attempt on Jumbo 
Peak (11,125 ft.) at the head of the south fork of Horsethief Creek and 
aceomplished the first ascent of Sir Charles (10,800 ft.) from the same camp. 
The year 1914 saw two successful parties in the field, both accompanied 
by Swiss guides. The MacCarthys, with Kain, made the first ascent of 
Mt. Farnham (11,075 ft.) and its precipitous outlying Tower (10,850 ft.) ; 


18 Excepting for Mts, Nelson, Farnham, and Delphine all altitudes quoted for peaks of the Purcell 
Range are approximate. 


M4 Vol. 4, 1912, opp. p. 99. 

15 Vol. 12, 1909-12, opp. p. 360. 

16 Named for H. W. Gleason, a member of the Earl Grey party and later enthusiastic visitor to the 
region. Of the names here mentioned for peaks in this range, in addition to Nelson and Farnham 


previously adopted, the Geographic Board of Canada in 1915 approved the following: Coppercrown, 
Delphine, Earl Grey, and Jumbo. 
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McCoubrey and P. R. Kerr, with E. Feuz, captured Delphine Peak (10,076 
ft.), at the head of the north fork of Toby Creek. In 1914 also Mr. Harnden 
with two lady climbers'’ made the first ascent of Mt. Bruce (11,250 ft.), 
the peak hitherto confounded with ‘‘Eyebrow Mountain,’’** so named by 
Wheeler and Longstaff when seen from the station near Bugaboo Creek. 
But the very last season furnishes the most notable record. President and 
Mrs. W. E. Stone of Purdue University, Mr. and Mrs. MacCarthy and 
H. O. Frind, all enthusiastic alpinists, with Kain as guide, after a prelimi- 
nary excursion up Salmon Creek, which secured the first ascent of Mt. 
Ethelbert (10,450 ft.), transferred their camp to the south fork of Horse- 
thief Creek. On August 4 starting to climb Mt. Jumbo, they found them- 
selves on an intermediate peak of the first class (10,950 ft.) which they 
christened ‘‘The Commander.’’ From it they crossed a snowy col and 
were first to reach the summit of Jumbo. On the following day St. Peter 
(10,750 ft.) was captured, and on the 6th three summits of the Delphine 
ridge—Delphine, Spearhead (10,500 ft.), and Peacock (10,525 ft.)—were 
attained, the two latter virgin peaks. A few days later the MacCarthy’s 
added to this sheaf of conquests a hitherto unclimbed summit which they 
christened ‘‘ Birthday Mountain’’ and ‘‘Sally Serena,’’ a fine-snow peak on 
the north side of Horsethief Creek, beside making the second ascent of Mts. 
Bruce and Monica. 

As in the other districts of the Canadian Alps, a large number of fine 
peaks still await their victors, the most notable of all perhaps being Copper- 
crown, seemingly peer of the highest, rising in a region a little farther south 
than that here described. 


17 M. R. Parsons, of the Sierra Club, and L. Nettleton, of the Mountaineers (Seattle). 


18 This mountain has recently been Satisfactorily identified by Harnden as Mt. Farnham, from a 
photograph furnished by Wheeler. 


PHOTOGRAPHIC SURVEYING IN CANADA 


By M. P. BRIDGLAND 
Dominion Land Surveyor 


The accurate survey of broken and lofty mountains is a task as diffi- 
cult as the geographic results are interesting. The methods employed have 
varied with available appropriations, the limitations of topographer and 
instrument, and the character of the relief. The military engineers of a 
number of European countries, notably Italy and Austria in their Alpine 
domains, have done admirable pioneer work. Although in practical use for 
nearly forty years,’ the photographic method has been brought to a high 
state of perfection during the last ten or fifteen years.2. The following 
account gives an analysis both of the method and of its application to types 
of relief and climate that have baffled Dominion topographers ever since the 
survey of the rough lands of the western Cordillera was begun. 

In western Canada there are large areas of broken country varying in 
elevation from low rolling foothills to snow-clad mountain ranges rising ten 
to eleven thousand feet above sea-level. The mapping of such country offers 
many difficulties. Ordinary methods of survey are impossible, except for 
very limited areas, and almost prohibitive owing to excessive cost. 

In order to meet these difficulties, the method of photographie surveying 
was adopted, in the year 1886, by Dr. E. Deville, Surveyor General of 
Dominion Lands. In that year an extensive survey of the Rocky Mountains 
along the main line of the Canadian Pacific Railway was inaugurated. Since 
then the photographic method has been used in many localities. 

Photographic surveying may be used in any class of country where 
the topographic features are sufficiently marked to appear clearly in the 


1 It may be of interest to note that one of the earliest applications of the method was made by W. Jordan 
in his survey of the oasis of Dakhel during Rohlfs’s expedition to the Libyan Desert in 1873-74, mentioned 
in the May Review, p. 349 and footnote 2. 


2 Recent expositions of the subject are: 


E. Deville: Photographic Surveying, Including the Elements of Descriptive Geometry and Perspective. 
Ottawa, 1895. . 

J. A. Flemer: Phototopographic Methods and Instruments, Appendix No. 10( pp. 619-735), Rept. Superinten- 
dent U.S. Coast and Geodetic Survey for Year ending with June, 1897. Washington, 1898. 

A. Laussedat: Recherches sur les instruments, les méthodes et le dessin topographiques, Vol. 2 (in two 
parts). Gauthier-Villars, Paris, 1901 and 1908. 

8. Finsterwalder: Die Photogrammetrie als Hilfsmittel der Gelindeaufnahme, in “‘Anleitung zu wissen- 
schaftlichen Beobachtungen auf Reisen,” edit. by G. von Neumayer. 3rd edit., Jinecke, Hanover, 1906. 

8. Finsterwalder: Photogrammetrie, in Encyklopidie der mathematischen Wissenschaften,”’ Vol. 6, 1, 
No.1. Teubner, Leipzig, 1906. 

W. Jordan: Handbuch der Vermessungskunde, Vol. 2, Chapter 16. 7th edit., Metzler, Stuttgart, 1908. 

F. V. Thompson: Stereo-Photo Surveying, Geogr. Journ., Vol. 31, 1908, pp. 584-551. 

H. M. Wilson: Topographic, Trigonometric, and Geodetic Surveying, Chapter 14. 4rd edit., Wiley, 
New York, 1912. 
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photographs. The method is, however, best adapted to rugged country, such 
as the high mountain ranges of British Columbia and western Alberta. Here 
the season during which climbing may be accomplished with safety is short, 
and climatic conditions are often unfavorable. High winds, storms, clouds, 
and extreme cold are the rule, so that work must often be done hurriedly 
and under great difficulty. 

On Canadian photographie surveys the essential instruments are a 
camera and a small transit. These instruments are of the simplest possible 


A 
Fic. 3— Diagram to illustrate the method of constructing a map from two photographic views. 
For explanation, see the text. In practice the distance from A to bb and from B to b’b’ is made equal 


to the focal length of the views and the distances of 1, 2, 3, 4, 5, ete., from Aa and Ba’ respectively 


are made equal to the distances of these points from the principal lines of the corresponding views. 


form. In this respect they show a marked contrast to the complicated 
designs of most European instruments. 


The camera consists of an oblong metal box, open at one end and fitted 
into a strong outer wooden case. The metal box carries the lens and two 
sets of cross-levels which may be read through openings in the outer case. 
Inside the box there are two sets of diaphragms, and a shade is placed over 
the lens, when a plate is exposed, in order to eliminate all superfluous light. 
The instrument stands on a three-screw base, identical with that of the 
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transit, so that the same tripod may be used for both. The camera may be 
used with the long side either horizontal or vertical. In the horizontal 
position the lens has a field of about fifty-one degrees and in the vertical 
of about thirty-six degrees. The extent of the field is shown by lines ruled 
on the case. The size of the plates is 434 by 61% inches. The carrying 
case is made to hold the camera and twelve single plate holders. The total 
weight of the case with the camera and twelve plates is about twenty pounds. 

The transit is a light instrument of the ordinary pattern, made by 
Troughton and Simms, London, with three-inch horizontal and vertical 
circles reading to minutes. The tripod has extension legs, three feet four 
inches long when extended, and twenty inches long when closed. When in 
use a bag is suspended between the legs and filled with stones, and the legs 
and bag are further blocked with stones so that it is rigid in any wind. 
For packing, the head is taken off and placed in the transit box, while the 
legs are placed in a canvas case designed to hold the box and the legs. The 
canvas case is fitted with shoulder straps for carrying. The total weight of 
the instrument complete is about fifteen pounds. 

Owing to the excessive contrasts of Alpine scenery, ranging from snow 
in sunlight to deep and heavily timbered valleys in shadow, it would be 
impossible to get good photographs with an ordinary camera and lens. 
Moreover, there is always a certain amount of diffused light which tends 
to obseure the distant details. The remedy for the former is a plate having 
great latitude of exposure, and for the latter an orthochromatic plate with 
a yellow sereen. In the last few years the Cramer ‘‘Slow Isochromatic’’ 
has been the plate principally used on Canadian surveys. The Seed 
‘**L. Ortho’’ has also given good results. In the beginning of the season of 
1915, the Canadian cameras were fitted with Tessar lenses and Wratten 
and Wainwright ‘‘G’’ filters. Along with these, Wratten and Wainwright 
**Panchromatic Plates’’ were used and gave satisfactory results. 

When in the field, it is important to select those points which give the 
best views of the surrounding country. This does not mean that the highest 
peaks are always the best. In photographs taken from a very high peak, 
the surrounding country often appears dwarfed, and the details do not 
show up as well as in those taken from a more moderate elevation. It must 
also be remembered that the higher the peak, the longer the ascent is likely 
to take, and the greater the likelihood of encountering sudden storms. 
Frequently very useful views may be obtained with little trouble from 
points of comparatively low altitude. 

It is customary to take enough views from each peak to cover the 
complete circuit of the horizon. This means very little extra work for the 
surveyor in the field and the extra views are often of assistance in the office. 
It seldom happens, however, that all the views can be taken from a single 
point. Usually one or more camera stations are required on different parts 
of the peak. As a rule these may be located by reading angles on them 
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from the central point and measuring the distance with a light tape. Angles 
must be read on at least one well-defined point in each view, preferably on 
two. The angle of elevation or depression should also be read on these 
points as it will serve to check the horizon line of the view if there should 


be any trouble in the office. It must also be constantly remembered through- 


out all the field work that all the country to be mapped must be seen from 
at least two points which subtend angles great enough to give satisfactory 
intersections and not too great to permit easy recognition of the same points 
as they appear in corresponding photographs, taken in pairs, one from each 
station. 


For plotting purposes bromide enlargements approximately 10 x 14 inches 
in size are made from the negatives. To obtain satisfactory results, the 
enlarging must be very accurately done. This work is done at Ottawa with 
an enlarging camera made specially for the purpose. 

In the office the triangulation is plotted by ordinary methods, depending 
on the nature of the control. This may vary from a precise triangulation 
to a reconnaisance survey, where the triangulation and the photography are 
carried on at the same time. Elevations of the stations and more prominent 
peaks are computed from the angles read in the field. Where necessary, 
corrections are made to allow for curvature and refraction. 

Views from different stations showing the same country are then selected. 
Sufficient points are identified on each of two corresponding views taken 
from the different stations to show clearly the topography of the country. 
These points are then plotted on the plan and their elevations caleulated 
from the photographs. Using these points as a guide, and with the photo- 
graphs in front of him, the topographer is able to draw in his contours with 
an accuracy dependent chiefly on the number of points plotted and on the 
scale of his plan. 

Figures 1 and 2 represent views from two stations shown as A and B 
in Figure 3. On these views, points 7 to 5 have been identified to illustrate 
the method of plotting. The principal and horizon lines, whose positions 
have been determined during the season, are first ruled on the views. The 
traces of the principal line and of the picture plane for each view are then 
laid down on the plan as shown in Figure 3, aa, bb, and a’a’ and b’b’ repre- 
senting these traces respectively for Figures 2 and 1. The distances of the 
identified points from the principal line are then taken off on a slip of 
paper, a-separate slip being used for each view. These slips are then placed 
on the traces of their respective views as shown by ce and e’c’ in Figure 3. 
The line of sight to any point is then given by drawing a straight line from 
the station to the projection of the point as shown on the slip. By inserting 
needles at A and B and using fine silk threads or hairs, instead of actually 
drawing lines on the plan from each station, the intersections may be deter- 
mined very rapidly. 


The elevations of the points are taken out by means of the instrument 
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shown in Figure 4, which was originally devised by Messrs. D. B. Dowling 
and H. Matheson of the Canadian Geological Survey. The arms M and N 
are of brass fastened rigidly together. P and Q are sliding bars, moving on 
the arm M. R is a swinging arm revolving around the center O. P and R 
are made of transparent celluloid, and on RF a fine line rr is ruled radiating 
from the center O. The arm Q carries a scale corresponding to the scale 
of the map. The instrument must be made accurately so that, when the 
line rr is over the line s, the reading of the scale will be constant when 
moved along the arm M. 


S= 
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Fic, 4—Instrument devised by Messrs. D. B. Dowling and H. Matheson of the Canadian Geological 
Survey to determine the elevation of points plotted from photographic views. For explanation, see the 
text. In practice, the length of s from the center of 0 to the fiducial edge of P is made equal to the focal 
length of the views. 


When using this instrument the center O is placed over the station, and 
the arm P is placed so that the edge coincides with the trace of the view, 
the line s falling on the principal line. The instrument is then held in 
place by heavy paper-weights. The distances of the points above or below 
the horizon as shown on the view are taken off on a slip of paper. The slip 
is then placed on P, as shown in the diagram, and held in position by the 
clips p p. The scale is now set to read the elevation of the station when 
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the line rr is above s. To obtain the elevation of the point 5 the arm Q is 
moved to the point plotted and R is moved so that rr passes through 5 as 
shown on the slip. The elevation of the point is now read directly off the 
seale. To avoid mistakes the elevation of each point is taken from two views 
and the mean of the two elevations is used. 

Relatively level topographic features such as swamps, lakes, and rivers 
with comparatively small fall are plotted by means of the perspectometer. 
This consists of the perspective of a series of squares drawn on glass, having 
the distance line equal to the focal length of the photograph. The projec- 
tion of the squares is laid down on the plan, the perspectometer is placed 
in its proper position on the photograph and the outlines drawn in square 
by square. This method is illustrated in Figures 2 and 3. 

The accuracy of a photographie map depends first of all on the precision 
of the triangulation. After that, it is dependent on the number of camera 
stations and on the scale of the plan. Any scale or contour interval may 
be used. These will be determined by the purpose for which the map is 
required. For general purposes, the writer considers a contour interval of 
one hundred feet and a seale of 1:40,000 the most convenient for a large 
plan. The precision is that of a good plane-table survey, but with the 
advantage that more points are plotted and the contouring is done by the 
surveyor in the office, with the views from the different stations before him 
to which he can refer alternately, while with a plane table this simultaneous 
comparison is entirely wanting. 

The most tedious and tiresome part of the work is plotting the points 
and drawing the contours. The office work requires at least twice as long 
as the field work. This is not a’defect but one of the greatest advantages 
of the method, for the field work, which is most expensive, requires much 
less time than when any other method is used. 

A party of seven can work to the best advantage under most circum- 
stances. The party consists of the surveyor, his assistant, and five men, two 
of whom should be expert packers if pack horses are used. With two sets 
of instruments, the surveyor and assistant surveyor, each accompanied by 
two men, are free to work in the same or different localities, the cook being 
left in charge of a main camp at some central point. Except on long or 
dangerous trips one man is enough to accompany the surveyor when actually 
climbing. If in a country unusually difficult of access, extra help may be 
advisable. 

As regards the cost of the work, it is impossible to give any accurate 
estimate. The cost depends, in the first place, on the nature and accessibility 
of the country and, in the second place, on the class of work required. Much 
also depends on the season, as more or less time is always lost through smoky, 
cloudy, or rainy weather. The approximate cost of the writer’s survey of 
the Crowsnest Forest Reserve in the years 1913-14 was $9.50 per square 
mile. This may be considered a fair average. 


26 THE GEOGRAPHICAL REVIEW 


The following is a list of the principal photographie surveys made in 
Canada. The areas given are only approximate, particularly in the case of 
the earlier surveys. 


LIsT OF THE PRINCIPAL PHOTOGRAPHIC SURVEYS MADE IN CANADA 


| AREA 
LOCALITY | SURVEYED YEAR SURVEYOR 
IN SQ. MILES 


Main range of the Rocky Mountains adja- 


cent to Canadian Pacifie Railway........ 2,500 1886-92 J. J. MeArthur 
Columbia River valley from Revelstoke to 

Alberta foothills south of Calgary........ 2,000 1896-99 A. O. Wheeler 
Crowsnest coal area, near Crowsnest Pass, 


Selkirk Mountains adjacent to Canadian 
Pacific Railway, from Beavermouth to 


Rocky Mountains adjacent to Canadian ) | A. O. Wheele 

Pacific Railway, from Mt. Castle to ‘ 2,200 1903-06 |{A- 0. Wheeler 

(M. P. Bridgland 
Rocky Mountains, Robson district, north of 


Rocky Mountains, Banff-Windermere road 
from Vermilion Pass to the junction of 


the Kootenay and Vermilion Rivers...... 500 1913 R. D. MeCaw 
Crowsnest Forest Reserve, southwestern 

British Columbia—Alberta boundary....... 1,500 1913-15 Campbell 
Okanagan Lake district, British Columbia. . 1,000 1914-15 R. D. MeCaw 
Jasper Park adjacent to Grand Trunk 

ck eb as 800 1915 M. P. Bridgland 
British Columbia—Alaska boundary........ 5,000 1893-1913 Dr. W. F. King 
Southern boundary of British Columbia... . 1,200 1903-05 J. J. MeArthur 
Yukon-Alaska Boundary (141st meridian). . 1,000 1907-13 J. D. Craig 
Thirtyone-Mile Lake watershed, Quebec. .. . | 200 1913 D, H. Nelles 
Reconnaisance surveys by the Geological 


THE BALKAN CAMPAIGN 


By DOUGLAS WILSON JOHNSON 


THe BALKAN BARRIER 


Near the head of the Adriatic there rise several small streams whose 
waters flow almost due eastward through the Save and Danube Rivers, to 
empty into the Black Sea. South of this west-to-east river trench, and 
separated by it from the open plains of Hungary and Rumania, lies the 
rudely triangular mass of complex mountainous country known as the 
Balkan Peninsula (Fig. 1). Prior to last October the bulk of this difficult 
terrane stood as an effective barrier between the Central Empires and their 
Turkish ally. The northwestern corner of the triangle, comprising Bosnia 
and Herzegovina, was largely under Austrian control, while in the east- 
ern corner the Turks were effectively resisting all attempts of the Allied 
armies and navies to dislodge them. But the rest of the territory was 
either openly hostile to the Teutonic powers, or was maintaining a waver- 
ing neutrality which constantly embarrassed communication with the Turks 
and threatened to become an active menace at any moment. It was to 
resolve this intolerable situation and to impress the world by a decisive 
military achievement that the German general staff planned the Balkan 
campaign of 1915. 


Tue Morava-MaritrzA TRENCH 


Through the mass of the Balkan mountains rivers have cut two great 
trenches which constitute the only important lines of communication in the 
region. One of these passageways or ‘‘corridors’’ runs southeastward from 
Belgrade on the Danube to Constantinople on the Bosporus and consists in 
large part of the valleys of the Morava and Maritza Rivers. The other 
connects Belgrade with the harbor of Saloniki on the Aegean Sea and is 
formed by the Morava and Vardar valleys. From Belgrade as far as Nish 
the Morava valley is common to both routes. Although possession of the 
Morava-Vardar trench incidentally became essential to the Teutonic powers 
for military and political reasons discussed below, it was primarily for 
control of the Morava-Maritza depression that the campaign was undertaken. 

The full significance of the Morava-Maritza trench can be appreciated 
only in ease we recall the important réle it has always played in the history 
of the Nearer East. From all parts of Europe highways of travel converge 
southeastward toward the points where Oecident and Orient touch hands 
at the Bosporus. Whether coming from the plains of the Po over the Pear 
Tree Pass, from western and central Europe along the upper Danube, or 
from farther north through the Moravian and other gaps to the Vienna 
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gateway, travelers find the mass of the Balkans blocking the path to 
Constantinople and the East; just as in other days the hosts which invaded 
Europe from the lands of Asia Minor found in this same barrier an impedi- 
ment to progress toward the northwest. Under these conditions it was 
inevitable that a continuous river trench cutting clear through the barrier 
from the plains of Hungary to the shores of the Bosporus should become 
a topographic feature of commanding historical importance. 

Long before the time of the Romans the Morava-Maritza valley had 
become a highway for peoples migrating east or west through the moun- 
tainous Balkan lands. In a later day one of the principal Roman military 
roads led from Belgrade through the trench to Constantinople. The great 
Slavonic flood which issued from the plains of northeastern Europe through 
the Moravian and Vienna gateways entered the Morava valley and, in the 
seventh century of our era, was flowing through the trench to surge about 
the walls of Adrianople. A few centuries more, and the mountain sides 
were echoing the shouts of the Crusaders who toiled along the same path- 
way to fight for the Holy Sepulcher. Back through the same defile came 
those hordes of conquering Turks who pushed the limits of their misrule 
to the very gates of Vienna. In our day a double line of steel rails has 
succeeded trail and military road, and the smoke of the Orient Express 
hangs low in the very valley where, centuries ago, dust clouds were raised 
by the passing of Roman legions, Crusading knights, or Turkish infantry. 
Here is the vital link in the great Berlin-to-Bagdad railway route, the 
channel through which German ambition hopes to reach the Far East, and 
the path by which the Teutonic powers must send men and munitions to 
the hard-pressed Turks and bring back food to their own hungry people. 

Let us examine for a moment the physical characteristics of the stream- 
earved trench which has figured so prominently in the past history of 
southeastern Europe and which again today has focused upon it the eyes 
of the civilized world. The mouth of the Morava valley is widely open to 
the plains of Hungary, where the Morava River unites with the Danube 
some miles east of Belgrade. Southward up the river the valley narrows 
gradually, and the hills on either side rise to mountainous proportions ; 
but as far up as Nish it is mature, with a flat and sometimes marshy flood- 
plain over which the river flows in a complicated meandering course, with 
occasional ox-bow lakes and braided channels. Only at two points, where 
the river has probably cut through ridges of exceptionally resistant rock, 
does the valley narrow to a more youthful form and force the better roads 
to make long detours over the hills. There is usually ample room for a 
main road on each side of the river, while the railway crosses from one 
bank to the other in order to connect with the larger towns located on the 
valley floor. The river is navigable half way up to Nish, and throughout 
the entire distance the flood-plain soils yield rich harvests of maize and 
wheat. 
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From Nish the route leads southeastward up a branch stream called 
the Nishava, to a low divide within Bulgarian territory. The valley of the 
Nishava is more youthful than that of the Morava and is so narrow in 
places that the wagon road twice abandons it for a course across the 
mountains. The railway is able to follow it throughout, however, and in 
one place the valley widens to a broad basin on the floor of which lies the 
important town of Pirot. Here fortresses crowned the adjacent hills to 
guard against a Bulgar invasion of Servia along this comparatively easy 
path. 

After crossing the divide at Dragoman Pass, about 2,500 feet above 
sea-level, both road and railway descend to the broad, fertile floor of the 
Sofia basin. Fortunately this trends northwest-southeast and is thus in 
line with the general course of the Morava-Maritza trench, although it 
drains to the northeast through a narrow outlet gorge into the Danube. 
At the southeastern end of the basin the low Vakarel Pass, but little higher 
than the Dragoman, is crossed, and road and railway easily reach the much 
larger basin drained by the Maritza River and its tributaries. 

The Maritza takes a direct course toward Constantinople for more 
than one hundred and fifty miles, then turns abruptly southward to the 
Mediterranean Sea. At this sudden bend in the river stands the fortified 
city of Adrianople. Except for a short distance below the city, the 
Maritza no longer serves as part of the great pathway to Constantinople, 
but becomes a segment in the natural moat, consisting of the Tundja and 
lower Maritza valleys, which in the past has repeatedly provided Constan- 
tinople with an admirable first line of defense against aggression from the 
west. Above Adrianople the river is too frequently obstructed with sand- 
bars to be of much use for navigation, but its broad basin carries the 
road and railway which follow the southern bank of the stream. South 
of Adrianople the small Ergene River flows to the Maritza from the east, 
and its valley offers a very gentle grade which the railway ascends till 
within a few miles of Constantinople. 


Tue Morava-VArRDAR TRENCH 


Second in importance to the Morava-Maritza corridor is the deep trench 
which cuts through the Balkans from north to south, connecting Belgrade 
with Saloniki. The Morava-Vardar depression does not lead to the land 
bridge uniting Europe with Asia Minor, but it does serve as a most 
important outlet channel from the plains of Hungary to the Mediterranean 
Sea, and is one of the shortest. routes from Central Europe to the Suez 
Canal. From southern Germany and the eastern Alps, the foothills of 
the Carpathians and the Alps of Transylvania, and from all of the great 
Hungarian basin, the valley routes lead straight to Belgrade, whence the 
Morava-Vardar valley cleaves a way through the mountains to the open 
waters beyond. 
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It is not without reason that the Morava-Vardar trench has been called 
the key to the history of the Balkan Peninsula. Through it ebbed and 
flowed the tides of repeated invasions from the dawn of history. Under 
Roman dominion most of it was occupied by an important military road. 
Through it the Ostrogoths entered northern Greece in the fifth century, 
A. D., while names still found on the map of Greece bear witness to the 
great Slav flood which, two centuries later, flowed through the trench and 
overwhelmed the Greek peninsula. The story of the Serb race is largely 
the story of a struggle for control of this vital artery of communica- 
tion. Austria’s ambition to seize for her own uses a channel to the sea 
which should not open on the enclosed Adriatic has been the mainspring 
of her reactionary policy in Balkan affairs. Bulgaria, realizing that the 
nation which dominates the Morava-Vardar depression must ultimately 
dominate the politics of the peninsula, precipitated the second Balkan 
war in order to make good by force of arms her claim to a section of the 
trench; and the same incentive played an important part in determining 
Bulgaria’s alliance with the Teutonic powers in the present conflict. Most 
of the friction between Greece and the Entente Allies had its inception in 
the fact that Greece controlled one section of a channel all of which was 
essential co the existence of Serbia. The Belgrade-Saloniki railway was 
the main artery of commerce which carried through the trench the life- 
blood of a nation. 

The physical characteristics of the Morava valley as far south as Nish 
have already been discussed in connection with the Morava-Maritza trench. 
From Nish southward to Leskovatz road and railway traverse one of the 
open intermontane basins which frequently occur in the midst of the 
Balkan ridges; but farther south the stream flows from a youthful gorge 
which continues up the river for ten or twenty miles before the valley 
again broadens out to a somewhat more mature form. Just north of 
Kumanovo lies the divide between the Morava and Vardar drainage, a 
low, inconspicuous water-parting some 1,500 feet above sea-level, located 
in the bottom of the continuous, through-going trench, and placing no 
serious difficulties in the way of railroad construction. 

South of Kumanovo the valley broadens into a triangular lowland, near 
the three corners of which stand Kumanovo, Uskiib, and Veles. The main 
Vardar River enters the lowland from the west, flowing out again at the 
south through a narrow, winding valley which carries the railway, but 
no good wagon road. At Demir Kapu the valley narrows to an almost 
impassable gorge for a distance of several miles but soon broadens again 
to a flat-floored valley in which the river follows a braided and occasionally 
meandering channel to the sea. The lower course of the Vardar lies in a 
very broad, marshy plain terminating in the delta southwest-of Saloniki. 
The special strategic importance of the triangular lowland near Uskiib 
and the Demir Kapu gorge will be emphasized later. 
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While the Morava River is navigable for small boats from the mouth 
half-way up to Nish, the upper Vardar is too full of rapids and its lower 
course too full of sand-bars to make river traffic practicable. The strategic 
value of the Morava-Vardar trench, like that of the Morava-Maritza, lies 
in the fact that, notwithstanding it occasionally narrows to gorgelike pro- 
portions, it gives an unbroken channel-way clear through a rugged mountain 
barrier. 


PEACEABLE CONQUEST OF THE MARITZA VALLEY 


The immediate object of the Balkan campaign of 1915 was to secure 
for Germany complete control of the Morava-Maritza trench and the Orient 
Railway which runs through it from Belgrade to Constantinople. Roughly 
speaking, one-third of the trench was in Turkish territory, and therefore 
already subject to German supervision; one-third was in Bulgaria; and 
the remaining third in Serbia. German diplomacy set itself the task of 
inducing Bulgaria to become an ally of the Central Powers, in order that 
the middle third of the Morava-Maritza trench might pass under German 
control without a contest and in order, further, that Bulgarian troops 
might bear the brunt of the fighting necessary to capture -the remaining 
third from Serbian hands. 

This was truly an ambitious plan, but certain considerations having a 
geographic basis made it possible for Germany to crown the program with 
suecess, and that with slight cost and incalculable profit to herself. The 
close of the second Balkan War found Bulgaria not only bitter from the 
disastrous defeat with which her treachery to her allies had been punished, 
but suffering serious geographical disadvantages from the illogical boun- 
daries forced upon her. Rumania’s appropriation of the Dobrudja brought 
hostile territory close to Bulgaria’s chief seaport of Varna and also menaced 
the safety of the railway connecting with the port, since this line lies 
parallel to the new boundary and close to the frontier. The natural out- 
let for all central Bulgaria is to the Mediterranean by way of the lower 
Maritza River; but the reconquest of Adrianople by the Turks led to a 
division of territory which forced Bulgarian goods en route downstream 
to the Bulgarian port of Dedeagatch to cross through a small section of 
Turkey. The only other natural channel to the Mediterranean from 
Bulgarian lands was down the Struma valley to the port of Kavala; but 
Greece in her turn had insisted on a boundary which should leave the 
lower course of the river and the port in her hands, thus compelling 
Bulgarian commerce by this route to pass through Greek territory. Finally, 
Serbia obtained possession of that section of the Morava-Vardar trench 
which Bulgaria had coveted, leaving to the latter no part of the key to 
future power in the Balkans. The opening of the present war thus found 
Bulgaria with a serious geographical grievance against every one of her 
neighbors. With coast-lines bordering on two seas, every bit of her com- 
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merce, save only that with Russia, was forced to pass through hostile 
lands. 

Here was a fertile field for German diplomatic effort, and Bulgaria lent 
a willing ear to plans which promised immediate redress of past wrongs. 
Turkey was induced to return to Bulgaria the strip of land west of the 
lower Maritza, thereby insuring to her a railway connection to her Medi- 
terranean port lying wholly within her own boundaries. As a further 
reward for direct action against Serbia, Bulgaria should receive the coveted 
section of the Morava-Vardar trench, the conquest of which would be 
rendered easy by Teutonic co-operation from the north. It was a bargain 
in valleys. In return for free use of the upper Maritza valley, and assist- 
ance in effecting the conquest of the Morava valley, Bulgaria was to receive 
a part of the lower Maritza valley and a section of the Vardar valley. 
German diplomacy won, the geographic bargain was made, and from that 


moment there remained only the problem of forcibly seizing the Morava- 
Vardar trench. 


NATURAL DEFENSES OF THE MorAvaA-VARDAR TRENCH 


While conquest of the Morava valley and its continuation up the tribu- 
tary Nishava was alone necessary to complete Teutonic possession of the 
Belgrade-Constantinople railway route, two considerations made a compre- 
hensive campaign against the entire Morava-Vardar trench essential. In 
the first place, as we have just seen, the Vardar valley had to be secured 
for political reasons, since its possession by Bulgaria constituted an essential 
part of the Teuton-Bulgar bargain. But military reasons also required its 
capture. It constituted the one effective line of communication leading 
to the Serbian armies defending the northern frontier. To cut it was 
to deprive those armies of reinforcements, munitions, and other supplies 
coming from the south. Furthermore, possession of the Morava-Maritza 
trench would never be secure so long as Serbia and her allies held the 
Vardar depression, for at any moment they might launch a bolt along this 
natural groove which would sever the Orient Railway at Nish and thus 
undo all that had been accomplished through the new alliance with Bulgaria. 
For the Teuton-Bulgar forces the capture of the combined Morava and 
Vardar valleys was a single military problem. Let us examine the physio- 
graphic features which serve as natural defenses of this important trench. 

The Northern Defenses. The Morava valley is widely open to the north 
and is there bounded on both sides by comparatively low hills. An enemy 
securing a foothold in the rolling country to the east or west could enter 
from either of these directions as well as from the north, just as the Orient 
Railway coming from Belgrade enters the valley from the west, twenty-five 
miles above its mouth. Hence an effective barrier against attack from the 
north must cover more than the actual breadth of the northern entrance 
to the valley. Such a barrier is provided by the natural moat of the Save 


34 THE GEOGRAPHICAL REVIEW 


and Danube Rivers which protects the entire northern frontier of Serbia; 
and by the hills south of the moat which, as one progresses southward, rise 
into a wild, mountainous highland. 

The Save is a late-mature river swinging in great meanders across a 
broad, marshy flood-plain. The extensive swamp-lands on either side of 
the river are difficult to traverse at any time, while the flood waters which 
spread over the lowland in spring and autumn often make the barrier quite 
impassable except at Mitrovitza (not to be confused with the Mitrovitza 
near the Kosovo Polye referred to farther on). South of Mitrovitza and 
west of Shabatz the marshy peninsula between the Drina and the Save is 
called the Matchva and is famous for its inhospitable character. In volume 
the Save is of sufficient size to constitute an obstacle against invasion, but 
for purposes of navigation it suffers from its overlong meandering course 
and from frequent shifting of channels and sand-bars. At no point is the 
stream fordable, and at Belgrade alone is it crossed by a bridge. 

The Danube is a river of imposing volume, in places from one to 
several miles wide. Its value as a defense against invasion is very great, 
notwithstanding that the numerous islands which mark its braided course 
from Belgrade east to the Lron Gate gorge offer some advantages for a 
crossing. It is unfordable and unbridged. East of the braided section 
the river exchanges its open valley for a narrow, winding gorge which 
cuts through a mountainous upland and reaches its most imposing aspect 
at the Iron Gate near Orsova. The walls of the gorge, sometimes forest- 
clad, sometimes bare rock, are exceedingly steep; while the mighty volume 
of water constricted within its narrower channel gives a river which is 
both swift and deep. To cross such a barrier in the face of enemy fire 
would severely test the abilities of the best-trained soldiery. 

It is not strange that so impressive a natural obstacle as the Save- 
Danube valley should have served for centuries as a bulwark against 
invasion of the Balkan Peninsula from the north, nor that it should long 
have been the physical barrier separating the dominions of the Sultan 
from Austrian lands. In combination with the difficult hill country to the 
south, the great natural moat furnished the Serbians with an admirable 
defensive screen, in attempting to pierce which the Teutonic armies suffered 
more than one costly defeat. 

The Eastern Defenses. Throughout its entire length the Morava-Vardar 
trench is protected on the east by a complex of mountain ridges repre- 
senting the western ends of the Balkan and Rhodope masses and the south- 
western extremity of the Transylvanian Alps. All of these ranges appear 
to have reached a mature stage of dissection in which the maximum degree 
of ruggedness is attained. A maze of steepsided ridges and peaks rise 
from one to several thousand feet above the bottoms of narrow valleys, 
while at the north the mountain barrier is reinforced by the gorge of the 
lower Timok River and a short section of the Danube valley. Much of 
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this difficult country is forested, and no part of it could be crossed with 
ease by a hostile army. 

There are, nevertheless, certain pathways through the eastern barrier 
which might be foreed by a foe possessing superior numbers. Chief among 
these is that segment of the great Morava-Maritza trench carved by the 
Nishava River, which unfortunately rises within Bulgarian territory, and 
flows directly through the barrier into the Morava-Vardar trench at the 
critically important junction near Nish. To stop this gap the fortifica- 
tions of Pirot just inside the Serbian border were constructed. Zaietchar, 
another fortified town farther north, guards the common entrance to the 
Tsrna and upper Timok valleys, through which hostile forces might ascend 
to passes whence the drop into the Morava valley is readily effected. The 
Viasina, Kriva, and Bregalnitza Rivers, rising at or near the Serbo-Bul- 
garian boundary on the crest of the main range and flowing westward to the 
Morava and the Vardar, give access to the trench at Leskovatz basin, at 
Kumanovo, and in the Veles-Krivolak region. Finally, the broadly open 
Strumitza valley, mainly in Bulgarian territory, but heading close to the 
lower Vardar, affords access to several passes from which it is but a few 
hours’ march to the Vardar trench either above or below the Demir Kapu 
gorge. 

It appears, therefore, that despite the protection afforded by difficult 
mountainous country east of the Morava-Vardar line, the trench was open 
to attack at a number of critical points, provided the invading forces were 
sufficiently large to overwhelm resistance and drive their columns through 
the narrow valleys. This danger was the more acute because along much 
of the eastern frontier Bulgarian territory reaches the crest of the moun- 
tain barrier and in some places even beyond the crest to the western or 
Serbian slope. It should be noted, furthermore, that the hostile territory 
flanks the Morava-Vardar trench throughout practically its entire length, 
usually lying not more than fifty miles distant, while near Vranye and 
just north of the Greek border westward protrusions of the Bulgarian 
frontier reduce the distance to a dozen miles or less. The largest and 
most vital artery carrying the life-blood of Serbia lay dangerously near 
the surface, and a single stab of the Bulgarian knife might prove fatal. 

The Western Defenses. West of the Morava-Vardar trench the threat 
of danger was less imminent, and the natural protective screen more effec- 
tive. Although Bosnia and Herzegovina were in Austrian hands, the 
people were more or less hostile to their new rulers and favorably dis- 
posed toward the Serbs. Montenegro was Serbia’s ally, while uncertain 
Albania was not an important factor in any event. Across the Adriatic 
lay Italy, another ally of Serbia. Only at the north, then, was there danger 
of an attack upon the Morava-Vardar line from the west; while farther 
south succor from friends, rather than attacks from enemies, was to be 
expected from the direction of the Adriatic. 
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The broad belt of mountains lying between the Morava-Vardar depression 
and the Adriatic shore is one of the most imposing topographic barriers in 
Europe. From the earliest times it has stood as an almost impassable wall 
cutting off the people of central Serbia from all effective intercourse with 
the inhabitants of the Italian peninsula. In the Middle Ages, Ragusa and 
other Slavonic cities on the Adriatic coast, although part of a Serbian 
province and the home of a flourishing school of Serbian literature, found 
communication with the interior so difficult and with Italy so easy that 
they came under Venetian instead of Serbian control. The same mountain 
wall which so long prevented extension of Serbian power westward to the 
sea, likewise served for centuries as an effective barrier against the eastward 
migration of Western European civilization into the dominion of the Turks. 
To the present day no railroad has crossed the barrier to unite the great 
valley of central Serbia with the sea. 

Included in the mountainous belt are ranges high enough to carry snow 
caps until the month of August, and the name ‘‘ Albania’’ is believed by 
some to have its origin in the snowy appearance of that wild region. It is 
said that the ‘‘Accursed mountains’’ of northern Albania and eastern 
Montenegro include some of the least explored lands of all Europe. Just 
as the mountains of Wales and the Highlands of Scotland preserve lan- 
guages and customs which have been driven from the open country of 
England, so the fastnesses of the Albanian hills have kept alive a difficult 
language that is older than classical Greek and customs which render the 
rude inhabitants of the country a picturesque subject for study. The con- 
quering arm of the Turk reduced the Bulgarian inhabitants of open plains 
to complete subjection within a comparatively short time; but a century 
and a quarter was required to secure a less firm hold upon the mountainous 
lands of Serbia, while the inaccessible wilds of Albania and Montenegro 
were never completely subjected to Turkish power. Montenegro was the 
last Serbian stronghold to yield to Turkish supremacy and the first to 
regain complete independence. 

The physical characteristics of a belt of country so difficult to traverse 
deserve a word of further description. In the north the mountains consist 
of submaturely to maturely dissected folds of the Appalachian type, trend- 
ing northwest-southeast parallel to the northern Adriatic coast and rising 
from 5,000 to 8,000 feet above sea-level in the higher ranges. Between the 
hard rock ridges streams have excavated parallel valleys on the weaker 
beds, but these subsequent valleys are of little real service to man since 
they lie at right angles to the natural course of his movements between 
coast and interior. Farther south the rock structure is more complex, and 
the mountain ridges produced by erosion accordingly of more complicated 
pattern. Among the rocks involved in the mountain building, limestone 
is a conspicuous element, and its soluble nature has imposed a peculiarly 
forbidding aspect on the topography. Most of the rainfall passes under- 
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ground through sink-holes and smaller solution cavities and then finds its 
way through subterranean channels to a few principal rivers, lakes, or the 
sea. As a consequence much of the mountain country is dry and barren, 
springs are far apart, and the open water courses difficult of access because 
deeply entrenched in rock-walled gorges. The ‘‘gaunt, naked rocks of the 
cruel karst country’’ are not only themselves of little value to mankind but 
they render inaccessible and therefore comparatively useless many excellent 
harbors on the east coast of the Adriatic. 

Because the limestones are purer and more abundant along the coastal 
border we find that the karst topography is there best developed. Farther 
inland the maze of hills is occasionally broken by an intermontane basin, 
the center of whose broad floor may be covered by marsh land, while 
throughout its remaining portion the fertile soils derived from impure 
limestone and other rocks yield good returns to the cultivator. Among the 
largest of the basins are those in which Monastir and Ipek are located, 
the Tetovo basin, west of Uskiib, where an important branch of the Vardar 
River takes its rise, and the famous Kosovo Polye, or Plain of the Black- 
birds, southeast of Mitrovitza, where in its last great effort against the 
advancing Turk the Serbian army suffered defeat in 1389. It is largely to 
these areas that one must credit such measure of prosperity as is vouchsafed 
the dwellers of this western mountain barrier; but absence of connecting 
lowlands makes the basins of small service in expediting travel across the 
region. 

It is true that certain rivers cut through the mountain ranges to reach 
the sea; but not one of these has carved a valley suitable to serve as a high- 
way between the coast and the central Morava-Vardar trench. For the 
most part the cross valleys are narrow and deep and bounded by the steep, 
rocky walls characteristic of young gorges cut in limestone. Falls and 
rapids are frequent, and the headwaters usually end in a maze of ridges 
some distance west of the central depression. The valley of the Narenta 
carries a narrow-gage railway through the mountains of Bosnia and Herze- 
govina to a pass, across which Sarayevo and the valley of the Save are 
accessible; but the only branch line running east to the Serbian border 
terminates in the vicinity of Vishegrad, while the nearest railway terminus 
of the Serbian system is more than twenty miles across the mountains at 
Uzhitze at the head of the Western Morava valley. Through the gorge of 
the middle Narenta the course of the railway is difficult, and the crossing 
of the pass is made possible only by using a rack-and-pinion arrangement, 
which indicates the unsatisfactory character of the route for commercial 
purposes. The next river of importance to the south is the Drin, which 
reaches the sea near Scutari; but it flows in a gorge so wild and deep that 
the poor trails of the district often leave it for a course across the barren 
hills. When a column of Serbian troops successfully negotiated this defile 
during the first Balkan war, the feat was hailed as a great military accom- 
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plishment. The Shkumbi valley offers an entrance from Durazzo to the 
rail-end at Monastir, but traffic by this route must cross three mountain 
passes. A famous Roman road, the Via Egnatia, followed this valley ; and 
the only other two important roads to cross the barrier in Roman times 
had their locations determined by the Narenta and the Drin, although in 
each case the stream gorge was abandoned in places for a more feasible 
course over the uplands. Of these former roads little remains today except 
rugged mule paths. From the standpoint of military geography the broad 
mountain belt west of the Morava-Vardar trench is practically impassable. 

There are within this western mountain belt three depressions which 
have relatively little value as parts of cross-routes to the sea, but which 
we must keep in mind if we are fully to understand certain aspects of the 
campaign against Serbia. First among these is the open Kolubara valley, 
at the head of which stands the town of Valyevo. A small railway of some 
military value traverses the valley and connects the town with the Save 
River. Directly south across the Malyen Ridge, the Western Morava valley 
heads near Uzhitze and runs east to join the main trench. The Western 
Morava River is a mature stream meandering on a flat flood-plain of con- 
siderable breadth and is bordered by a narrow-gage railway connecting 
Uzhitze with the Orient Express line. Finally, the Kosovo Polye, already 
mentioned, forms part of a subsidiary trench parallel to the main Morava 
depression. Northwestward the basin is replaced by the long, narrow, wind- 
ing gorge of the Ibar River, which unites with the Western Morava, but 
which is not followed throughout its length by so much as a good wagon 
road. To the southeast the basin is drained by the Lepenatz River, which 
flows through a narrow outlet gorge at Katchanik, the so-called Katchanik 
Pass, to unite with the Vardar at Uskiib. An important railway leaves the 
Nish-Saloniki line at Uskiib and runs through the Katchanik gorge and 
Kosovo Polye to Mitrovitza on the Ibar. 

Our examination of the surface features of the region under discussion 
has developed the fact that the Morava-Vardar trench is well protected 
against invasion, whether from the north, the east, or the west; but it 
appears that the most effective protective barrier is on the west, where it 
is least required and where, indeed, it might shut off much-needed succor 
from Italy in a time of peril. Let us now trace the history of the campaign 
against Serbia in the light of our knowledge of the topography. 


Tue CAMPAIGN FOR POSSESSION OF THE MorAvA-VARDAR TRENCH 


Austria’s first attacks against the northern barrier formed by the 
Save-Danube moat and the rising hills to the south were ostensibly made 
primarily for the purpose of punishing Serbia, while the idea of securing 
any considerable portion of the Morava-Vardar trench was apparently 
secondary. The first blow in the world war was struck in the last days of 
July, 1914, when Austria launched a strong offensive along the entire Save- 
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Danube line. The Serbians destroyed the great bridge over the Save at 
Belgrade in order to make the barrier more secure and assailed with vigor 
every enemy column which endeavored to cross the river by boats or pontoon 
bridges. For nearly two weeks the Austrians made repeated attempts at 
seven different points to reach the south bank and at the same time attacked 
the line of the Drina near Losnitza and Vishegrad. At Belgrade a crossing 
in the shelter of the ruined bridge was only temporarily successful. Farther 
east, at Semendria, an island served as the base for crossing on a pontoon 
bridge where the channel narrowed to 200 yards; but the invaders were 
first held in check, then thrown back in defeat. All attempts to cross at 
Obrenovatz, southwest of Belgrade, failed. Far to the west Austrian troops 
succeeded in foreing a passage at Mitrovitza and for some days held their 
ground in the marshes on the south side of the stream; while the Drina was 
crossed at Vishegrad. Even here the success seems to have been partial and 
temporary, for Vishegrad was retaken by the Serbs August 7th, and on 
the 10th the Serbian government reported the expulsion of the last Austrian 
from Serb territory. The first attempt to force the northern barrier had 
ended in failure. 

A second attempt was made immediately. After a furious bombard- 
ment of the Save-Danube line superior Austrian forces crossed the Save 
at Shabatz and the Drina at Losnitza, while columns attempting to cross 
at Belgrade were defeated. In the gorge of the Iron Gate at Orsova, where 
the swift current and steep walls made the attempt peculiarly hazardous, 
it is said that three Austrian regiments were destroyed while trying to 
cross by a pontoon bridge. Renewed attempts to cross at Belgrade and 
Semendria were frustrated. Belgrade stands on the point of a peninsula 
projecting into Hungarian territory and is subject to attack from three 
sides. It was the capital of Serbia, and its capture was urgently desired 
for political as well as strategic reasons. That this important outpost at 
the very door of the enemy’s country, attacked by superior numbers and 
bombarded by superior artillery, should have resisted capture for four 
months, is a striking proof of the strategic importance of such barriers as 
the Save and Danube Rivers. Meanwhile, on August 20th the Austrian 
armies which had entered northwestern Serbia were overwhelmed with 
defeat after a four days’ battle in the foothills east of Losnitza and in the 
marshes of the Matchva near Shabatz and were driven back across the 
Drina with heavy losses. Fleeing remnants of the invading force over- 
crowded the few bridges spanning the unfordable stream and large num- 
bers perished by drowning. A second attack against the natural defenses 
of northern Serbia had proven futile. 

About the end of the first week in November, 1914, Austro-Hungarian 
forees more than 300,000 strong launched a third attempt to force the 
northern barrier. The open valley of the lower Drina and the marshy 
Save River were crossed by superior forces with the aid of heavy artillery. 


Fig. 2 


A portion of the Austrian army halted on the northern side of the Save River barrier 
porary military bridges are seen in the distance. 


Fic. 3—German troops moving southward through the narrow gorge of the Ibar River. 
right by Paul Thompson.) 


Tem- 
(Photo copyright by Underwood & Underwood.) 


(Photo copy- 
40 


* 
| 
} 
Fic. 2. 
x 
A 
— ¢ 
=. 
| 
Fie. 3. 


Fig. 4. 


Fic. 4— Serbian troops crossing the Kolubara River barrier. The bridge was repeatedly destroyed 
and repaired during the fighting along this stream. (Photo copyright by L’'I/lustration from Underwood 
& Underwood.) 

Fic. 5—A Serbian convoy retreating through one of the two narrows of the Morava valley north of 
Nish. (Photo copyright by L’///ustration from Underwood & Underwood.) 
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Advancing up the Kolubara valley and the low foothills on either side as far 
as Valyevo the Austrian center prepared to attack the Serbian position on 
Malyen Ridge, while the left wing occupied Belgrade, and the right wing 
captured Uzhitze. Apparently the plan of campaign was for the Austrian 
center and right wing to converge upon the head of the Western Morava 
valley and then follow down that depression into the main Morava-Vardar 
trench, thus outflanking the forces defending its northern end. Meanwhile 
the small Serbian army was giving a good account of itself, defending 
river and marsh and hill slope with such effect that not until the first of 
December did the Austrian forces reach the Uzhitze-Valyevo-Belgrade line. 
A month of desperate fighting with heavy losses had elapsed before the 
invaders were ready to attack the main Serbian defensive position on Malyen 
Ridge just south of Valyevo. 

Then came the stroke which startled the world. Assuming the offensive 
and sweeping down the slopes of the Malyen, the Serbian veterans over- 
whelmed the whole Austrian army with disaster. Valyevo was recaptured, 
Belgrade and Uzhitze cleared of the enemy, and all northwestern Serbia 
swept clean, except the marshy peninsula between Shabatz and the Drina, 
where Austrian troops maintained a foothold with the aid of topography 
especially favorable for defense. The upper Drina was crossed by the 
victorious Serbs, and Sarayevo seriously threatened. A _ badly beaten 
Austrian army retired to Austrian soil, to have its commander officially 
disgraced for the crime of failure. Whether because of difficulty in bringing 
adequate supplies across the marshy Save and over the foothills to the 
Austrian front, or because the Austrian forces had been unduly weakened 
in their month’s campaign against the Serb defenses, or because the diffi- 
culties of the Malyen position were underestimated and troops were detached 
to serve elsewhere, a third attempt to force the natural protective barriers 
of northern Serbia had ended in a costly defeat for the Teutons. 

It was now evident that Austria, with many of her troops engaged on 
other fronts, could not assemble forces competent to dislodge the Serbians 
from their favorable defensive position. At the same time the need of 
eontro!ling the Morava-Vardar trench was increasing. The Central Powers 
were besieged by the Allies, and an outlet to neutral lands and to the sea 
was a pressing necessity. The Turks needed munitions and the Central 
Powers needed food. A successful campaign was also required to wipe out 
the disgrace of past defeats at Serbian hands and to impress wavering 
neutrals with Teutonic military prowess. Hence was initiated the diplo- 
matic campaign already described, which culminated in the peaceable con- 
quest of the Maritza valley and the accession of Bulgarian troops to the 
ranks of the Central Powers. Conditions were now ripe for a combined 
Teuton-Bulgar campaign designed to conquer the entire Morava-Vardar 
trench. 

Early October, 1915, found some 200,000 Germans and Austrians massed 
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on the Save-Danube line, while a larger number of Bulgars were concen- 
trating in the mountains along the eastern border. The main Serbian army 
stood behind the northern defensive line to meet the Austro-German attack, 
smaller forces alone being detailed for operations on the east. A Bulgarian 
offensive was to be met by the Greek army acting in concert with an Anglo- 
French expeditionary force. At the last moment the whole scheme of 
Serbian defense was shattered by King Constantine, who repudiated 
Greece’s treaty with Serbia and refused the promised support of his army. 
The entire length of the Morava-Vardar trench was thus thrown open to 
flank attacks from the east while the main Serb armies were trying to pro- 
tect the northern entrance. 

On October 6th the Austro-German assault was launched. Heavy 
artillery fire which the Serbians could not match protected the columns 
attempting to force a passage across the river barrier. Nevertheless, the 
crossing was a costly undertaking; many of the invaders were driven back 
to the north bank or caught on the south side and annihilated, before large 
forces after two or three days’ hard fighting securely established them- 
selves on the southern bank. It is interesting to note that the principal 
crossings were effected above Belgrade, below Belgrade, at Semendria, Ram, 
and Gradishte,—all five of them points close to the northern entrance of the 
Morava valley, all of them except the last located at the ends of Hungarian 
railways capable of bringing supplies directly to the points of crossing, 
and all of them near sand-bar islands in the river which were utilized to 
good advantage in several and possibly in all cases. There also was heavy 
cannonading at Orsova, the only other rail-head on the Danube frontier ; 
but no crossing of the difficult gorge near the Iron Gate seems to have been 
made until later, possibly after threat of envelopment caused withdrawal 
of the main body of defenders from the northeast corner of Serbia. When 
the crossing was effected it was with the aid of an island in the river below 
the town. 

After the Danube barrier had been forced, the southward progress of 
the Teutonic armies was remarkably slow. For six weeks the average rate 
of advance was about one mile a day. Despite their enormous superiority 
in big guns, it cost the Austro-Germans much time and the loss of many 
men to drive the Serbs from successive defensive positions in the hills. More 
than two weeks elapsed before the Danube was freed from the Serbian 
menace and so rendered available for boat transport of munitions to Bul- 
garia and Turkey. Austrian forces crossing the Drina near Vishegrad, the 
only rail-end on the northwestern frontier, found themselves unable to 
dislodge the Serbs from their mountain fastnesses, and after ten days’ 
fighting had made no progress toward the head of the Western Morava 
valley. 

Meanwhile Bulgarian armies poured through gaps in the eastern mountain 
barrier and descended tributary valleys to the Morava-Vardar trench. One 
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column descended the Vlasina valley to the Leskovatz basin, another reached 
Kumanovo and Uskiib by the Kriva depression, while a third descended the 
Bregalnitza to Veles. Vranye, Kumanovo, Uskiib, and Veles, defended by 
inadequate Serbian forces, were captured within less than two weeks, and 
the vital artery of Serbia cut in four places. Few could doubt but that 
these wounds would prove fatal. 

Farther north one Bulgarian army was attacking the fortifications of 
Pirot in order to open a way down the Nishava valley to Nish, while other 
forees had captured Zaietchar and were trying to push up the Tsrna and 
the upper Timok to reach the Morava trench above and below Nish: Prog- 
ress in this field was much slower than farther south, however, and the 
Serbs maintained themselves in the mountainous northeast corner of their 
country until the fall of Pirot and Nish developed the danger that Bul- 
garians pushing north down the Morava and Austro-Germans advancing 
up the valley to meet them might close the neck of the salient northeast of 
the trench and capture the forces fighting there. Under pressure of this 
threat the Serbs withdrew to the southwest; and about November 13, or 
more than a month after the campaign opened, the entire Morava-Maritza 
trench was in the hands of the Central Powers, and the reconstruction of 
the Orient Railway could be prosecuted. The Morava-Vardar trench as 
far south as Veles was also in their control, and there remained only the 
problem of rendering the tenure of both trenches secure by pushing the 
Serbian and Franco-British forces west to the Adriatic and south to the 
Aegean. 

The disastrous results of the Bulgarian occupation of the Morava-Vardar 
trench now began to be more manifest. Munitions and other supplies for 
the Serbian armies in the north were becoming exhausted, and the one artery 
along which they could flow freely had been severed. The quantities which 
could reach the Serbian front over rough mountain trails were utterly 
iadequate. Reinforcements were sadly needed; but the one railway lead- 
ing north from the Anglo-French base at Saloniki followed the Morava- 
Vardar trench, and so was in the hands of the enemy, while the rough 
mule paths over the western mountain barrier could bring neither troops 
nor supplies from Italy. Had the broad belt of mountain and karst inter- 
vened between the Morava-Vardar trench and the Bulgarian frontier, and 
had the more open valleys of the east but led westward to the Adriatic, the 
history of the Balkan campaign would have been very different. 

It was supposed that when the Austro-German forces reached the higher 
mountainous region bordering the Western Morava valley and it became 
difficult if not impossible to bring up their heavy guns, the rate of advance 
would become even slower than before. The fact that the advance was 
actually accelerated has been interpreted to mean that the failure of Serbian 
supplies weakened the defense more than the unfavorable local topography 
injured the plans of the offensive. The Teutons moved rapidly across 
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the Western Morava, and the Serbian army took up a position running 
eastward along the mountain crests south of the valley, then southward 
along the ridge west of the Morava-Vardar trench, and southwestward across 
the Katchanik gorge. It will immediately appear that the Katchanik posi- 
tion was the strategic key to this entire battle front. In the rear of the 
Serbian armies facing north and east, runs the straight subsidiary trench 
formed by the Lepenatz valley, Kosovo Polye, and the Ibar valley. The 
gateway to this trench is the narrow Katchanik gorge. A railway from 
Uskiib runs through the gorge to Mitrovitza at the north end of the Kosovo 
Polye, thereby more than doubling the strategic value of the depression. 
If the Bulgarian forces already in possession of Uskiib should succeed in 
breaking through the Katchanik gorge into the plain of Kosovo, they could 
strike north and east against the rear of the Serbian armies and convert 
retreat into disaster. Little wonder, then, that the ‘‘Katchanik Pass’’ 
figured so prominently in the war despatches during this period! 

But if Katchanik was the key to the Serbian position, Veles was the 
key to Katchanik. Should the Anglo-French troops coming up the Vardar 
from Saloniki capture Veles and debouch into the triangular lowland to 
the north, they would take in the rear the Bulgarian army trying to break 
through the Katchanik position. It would not be necessary for the Anglo- 
French force to enter the Lepenatz valley; the mere threat of enclosing 
the Bulgarians in the valley between the Serbs up at Katchanik and their 
allies down at the valley mouth would be sufficient to bring the Bulgars 
out of the trap in order to fight on the lowland, where, if defeated, they 
could retire northeastward into a region fully under their control. The 
threat would become imminent the moment Veles fell to the Allies. Such 
were the topographic relations responsible for the rather striking fact that 
an Anglo-French attack upon Veles relieved the pressure upon Serbian 
forces in the mountains far to the north. 

The strategic value of Veles was fully appreciated by the Bulgarian 
commanders, and heavy reinforcements were evidently poured into the 
Vardar trench at that point. All efforts of the Allied armies failed to 
achieve their purpose; Veles remained in Bulgarian hands and Bulgarian 
attacks on the poorly equipped Serbs defending Katchanik gorge proceeded 
without serious interruption. When it became apparent that the Katchanik 
position could not long be held, the Serbian armies at the north and east 
fell back toward the Ipek basin, while those farther south retired on the 
Monastir basin. All danger to the Teutonic occupation of the Morava- 
Vardar trench north of Veles was thus removed, and the remainder of 
the campaign consisted in squeezing the remnants of the shattered Serb 
forces and their Montenegrin allies westward through Albania and south- 
ward through Montenegro to the sea; and in driving the Anglo-French 
army and the Serbs near Monastir back upon the Saloniki defenses. The 
first of these movements progressed with exceeding slowness because of the 


46 THE GEOGRAPHICAL REVIEW 


difficult character of the country; and the terrors of the Serbian retreat 
over rugged mule paths and through wild mountain gorges in the cold and 
snow of winter can scarcely be imagined. But from the standpoint of 
strategic geography the second movement alone merits special consideration. 

When the French and English pushed up the Vardar valley toward 
Veles they seized as their base for a great armed camp the triangle of 
mountainous ground lying between the Vardar River and one of its tribu- 
taries known as the Tsrna, the latter a stream which must not be confused 
with the river of same name emptying into the Trinok in northeastern 
Serbia. The position had certain topographic advantages which enabled 
it to be held for a long time in the face of superior forces; but suffered 
from one serious disadvantage which ultimately compelled its evacuation. 
Both the mountain ridges and the river trenches afforded admirable natural 
defenses. The gorge of the Tsrna is steepsided and the stream unfordable. 
The only practicable bridge, a few miles above the river’s mouth, was 
destroyed by the French after they had failed in an effort to move west- 
ward and join the Serbs, who were fighting at Babuna Pass to prevent 
the Bulgars from getting into Monastir basin. For defensive purposes the 
larger Vardar River, protecting the east side of the triangle, was strategic- 
ally important, because it is both wide and unfordable and its valley is 
steepsided,—in one place a veritable gorge. 

But it is in the Vardar valley that the chief disadvantages of the situa- 
tion become apparent. All munitions and other supplies, as well as all 
reinforcements for the armed camp, had to come from Saloniki over the 
single-track railway running up the Vardar trench. The railway lies close 
to the river all the way and for several miles is actually on its eastern bank, 
or outside the triangle. Its position was thus dangerously vulnerable, and 
its vulnerability was peculiarly aggravated by the fact that in the Demir 
Kapu gorge, the Iron Gate of the Vardar, the line is squeezed in between 
the base of high cliffs and the swiftly flowing river, crosses the river on a 
bridge at one point, and passes through a tunnel at another. If the Bul- 
garians, attacking the sides of the triangle, should destroy bridge, tunnel, 
or narrow road-bed in the gorge, the forces within the triangle would be 
caught in a trap. Hence it was that when the dispersal of the Serb armies 
to the northwest had so far progressed as to free additional Austro-German 
and Bulgarian troops for action against the Allied armies at the south, 
the evacuation of the triangle was considered imperative. 

It has been estimated that at this time the forces of the Central Powers 
in the south probably outnumbered those of the Allies in the proportion of 
three to one, or even four to one. That the triangle should have been held 
so long in the face of greatly superior numbers bears eloquent testimony to 
the strength of the natural topographic barriers formed by the Tsrna and 
Vardar Rivers, as well as to the efficiency of the French who mainly were 
responsible for its defense. The British line now ran eastward from near 
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the Demir Kapu gorge, along the ridge north of Lake Doiran and south of 
the Strumitza valley and, like the French triangle, was supplied by one 
single-track railway. The Serbian front in the Monastir basin ran from 
west to east just north of the town and connected with the French along 
the Tsrna River side of the triangle. It also was dependent for supplies 
upon a single railway line. The French triangle was thus a prominent 
salient projecting far beyond the general Allied front; it possessed a vul- 
nerable point, the Demir Kapu gorge, on the east side of the salient; and 
it was the center of a line the two wings of which were less effectively pro- 
tected by natural barriers and all of which was inadequately supplied with 
lines of communication. 

Early in December the withdrawal from this dangerous situation began. 
The French retired from the triangle and blocked the gorge against pur- 
suit by blowing up the tunnel and bridge. The British were forced back 
toward the southwest by a series of furious Bulgarian assaults, and the 
Serbs were compelled to withdraw southward into Greek territory. The 
retirement was completed when the Allied armies took up their position 
behind the natural defenses of Saloniki. The character of these defenses 


and their influence on the further history of the war will claim our atten- 
tion at a later time. 


WEATHER AS A BUSINESS RISK IN FARMING' 


By WILLIAM GARDNER REED and HOWARD R. TOLLEY 
U. 8. Department of Agriculture 


No type of agriculture can be successfully established in a region where 
the risk of loss by drought, frost, or other unfavorable conditions is not 
more than balanced by the profits at other times. If the farmer is to sue- 
ceed as a business man, he should know the degree of risk involved in 
‘aising a given crop at a given time. Among the business risks of farming 
those that grow out of unfavorable weather conditions are of chief im- 
portance. The result is that there are a growing number of maps which 
show in detail distributions of meteorological phenomena of all sorts. This 
investigation and the maps accompanying it attempt to combine the facts 
hitherto known in a manner that shows the risk of loss from unfavorable 
weather. 

Climatic data expressed in averages afford a basis for determining the 
general character of a region but give no indication of the frequency or 
magnitude of departrres from the average. Averages are a convenient 
method of stating the points about which the actual conditions fluctuate, 
but otherwise they are of minor importance to the farmer.? For example, 
the average date of last killing frost in spring at La Crosse, Wisconsin, is 
April 26. An examination of the frost record for La Crosse, Table I, shows 
that the last frost occurred before the average date in twenty-two of the 
forty-two years of record, and after the average date in twenty years. In 
other words a crop in a condition to be damaged on April 26 would be 
destroyed about half the time, that is, the risk of damage by frost on that 
date is approximately fifty per cent, or more than most crops can bear. 

One method of meeting this difficulty has been the statement of the 
latest recorded date of spring frost at each station; but such data are of 
doubtful value in the determination of the risk from frost damage, as they 
rest upon single occurrences and, moreover, represent different things in 
different places on account of the varying length of the records. On the 
assumption that the period covered by the record represents conditions 

1 Substance of a paper presented at the Washington meeting of the Association of American Geo- 
graphers, December 30-31, 1915, and January 1, 1916. 

The writers wish to record their obligation to Prof. W. J. Spillman, Chief of the Office of Farm Manage- 


ment, U.S. Department of Agriculture, for the original suggestion of this method for determining risk and 
for advice and assistance at all stages of the study. 

2For a discussion of the meaning of average values in meteorology see H. Meyer: Anleitung zur 
Bearbeitung meteorologischer Beobachtungen fiir die Klimatologie, Berlin, 1891, pp. 19-27. 

>This percentage of risk is true only in the case of phenomena for which the mean and the median 
have essentially the same value. Such is the case with the dates of last spring and first autumn frost and 
probably with some temperature phenomena. It is not the case with rainfall amounts, although it 
may be with the occurrence of rainfalls of certain fractions of the average amount. 
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TABLE I—Frost Data 


FARMING 


LaCrosse, LaCrosse County, Wisconsin 


Latitude 43°49’ N.; 


LAST KILLING FROST IN SPRING 


Longitude 91°15’ W.; Altitude 681 feet 


DEPARTURE FROM 
AVERAGE DATE 


FIRST KILLING FROST IN AUTUMN 


DEPARTURE FROM 


AVERAGE DATE 


YEAR DATE DATE 
Days SQUARE Days SQuARE 

April 2 24 576 Sept. 21 - 21 441 
April 3 23 Sept. 24 18 | 324 
April 4 22 484 ~—s_ || IS8S......- Sept. 29 13 169 
April 7 19 361 Sept. 29 —13 169 
April 7 -19 Sept. 30 12 144 
ae April 7 19 361 Oct. 1 — il 121 
April 9 17 Oct. 1 — ij 121 
a April 10 16 256 Oct. 3 9 | bad 
April 10 16 256 Oct. 4 64 
April 18 1886....... Oct. 5 — 7 
See April 18 s 64 Oct. 5 — 7 49 
1912........ April 19 7 Oct. 6 6 36 
1914........ April 20 — 6 36 2—si||:1904....... Oct. 6 6 } 36 
April 21 5 Oct. 7 5 | 25 
April 21 5 Oct, 8 4 16 
April 21 5 Oct. 8 4 16 
April 24 2 Oct. 9 3 
April 24 2 > Oct. 9 — 3 
April 25 1 1906... Oct. 10 2 
=o April 27 + 1 | ee Oct. 12 0 
April 29 + 3 Oct. 13 1 
April 30 + 4 Oct. 14 2 
1878....... May 1 + § 2 Oct. 14 2 
May 2 6 Oct. 15 3 
May 3 7 49 Oct. 16 4 
ee May 4 8 64 Oct. 18 6 36 
May 4 64 Oct. 19 7 49 
1891. May 5 Oct. 19 7 
1880.... May 6 + 10 100 Oct. 19 7 AS 
May 7 + 121 Oct. 21 9 Sl 
a ar May 10 + 14 196 Oct. 21 9 
Rr May ll + 15 225 Oct. 22 10 100 
. ae May 13 +17 289 Oct. 22 10 100 
es May 13 +17 289 Oct. 23 11 121 
May + 18 324 Oct. 24 12 144 
eee May 21 25 625 Oct. 24 12 144 
. Se May 21 25 625 Oct. 24 12 144 
1889. May 22 26 76 Oct. 27 15 225 
May 24 28 Nov. 7 26 676 

Average date April 26 Average date Oct. 12 

4023 
Standard deviation — | M4 Standard deviation 


Risk of frost falls to 25% May 6 


Frosts occurred after May 6 in 10 years 


of t 


he 42 


Risk falls to 10% May 15 
Frosts occurred after May 15 in 4 years 


of th 


exactly average in all respects, it is possible to get a very good idea of the 
percentage of risk after any given date by counting the years in which a 
killing frost has occurred after this date.‘ 
the data for extreme cases for any available period will represent exact 


e 42 


Risk rises to 10% Sept. 29 


Frosts occurred on or before Sept. 29 in 
4 years of the 42 


Risk rises to 25% Oct. 5 


Frosts occu 
the 4 


rred before Oct. 5 in 9 years 


It is not likely, hewever, that 


4 See Cleveland Abbe: Frequency of Injurious Phenomena, Monthly Weather Rev., Vol. 27, 1899, pp. 59-60 
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average conditions. The actual character of the distribution of all occur- 
rences should furnish a much better guide to the risk with reference to a 
given number of days after the average date. 

There is no record of climatic data for any place in the United States 
which is of sufficient length to result in a smooth distribution of actual 
occurrences around the average. The longest available records are those of 
rainfall, and they are not much over one hundred years in length, while 
over five hundred observations are generally required to obtain smooth dis- 
tribution. Frost records are much shorter still, the longest one available 
covering a period of fifty-nine years. This gives a number of observa- 
tions much too small to permit the construction of a usable frequency 
polygon.® 

The characteristic dispersions of the dates of last killing frost in spring 
are shown by Figure 1, which was compiled from the records of five stations 


STATIONS SPRING 
=40 -30 -20 -10 +10__+20 +30 +40 
ROSALIA, WASH. 


Fic. 1—Number of days before or after the average date on which the last killing frost in spring 
occurred in each year of record at selected stations. 
with different types of dispersion. The figure shows the way in which 
these dates are actually distributed. The lack of a sufficient number of 
data to give a smooth polygon may be overcome for phenomena in which 
the distribution for all stations follows the same type of frequency curve 
by adding together the records for several stations. If the addition of 
data from other stations does not change the shape of the frequency 
polygon but merely tends to smooth the irregularities, it is clear that the 
distribution for all the stations is similar; or they may be complementary 
in some cases—a ‘‘skew’’ to the left balancing a ‘‘skew’’ to the right. But, 
if the records fall into two general classes, one giving frequency polygons 
**skewed’’ to the left and the other ‘‘skewed’’ to the right, a bimodal 
curve results. Sinee the curve here found is unimodal, it follows that the 
‘“*skewness’’ of the curves for individual stations, if it exists, is pro- 
miseuous in character. A study of the records of 33 stations with a total 
of 823 observations shows that the distribution is that of the ‘‘normal 
frequency curve,’’ although there is a slight amount of ‘‘skewness,’’ that 
is, the median does not fall exactly on the mean but is a fraction of a day 
earlier. Inasmuch as frost either does or does not occur on any particular 


5See C. B. Davenport: Statistical Methods, 3rd edit., New York, 1914,"pp. 11-13. 
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date, fractions of a date cannot be taken into account; this means that the 
normal frequency curve fits the distribution of the dates of last killing 
frost in spring as well as the slightly skewed curve for the combined data. 
Figure 2 shows the frequency polygon for the 823 observations and the 
normal frequency curve obtained from this polygon. 

The properties of normal frequency curves have been carefully investi- 
gated.° From the results of this work it is possible to compute the per- 
centage of occurrence of cases 


falling outside any given date 1 1 

or to compute the date beyond A | 

which a given percentage of 1 

eases falls. The characteristics <i [Ths 


f li f Fig. 2—Frequency polygon and most probable normal 
0 the norma distribution 0 frequency curve of the date of last killing frost in spring 


frost dates (or anv phenomenon for the combined records of 33 stations, comprising 823 
‘ 2 observations. 

in which the distribution follows 

that of the normal frequency curve) may be expressed by a single number, 
known as the ‘‘standard deviation.’’"’ When the standard deviation of 
the dates of last killing frost in spring is known for any station, the frost 


risk may be computed for any date by Table II. 


TABLE oF KILLING Frost IN SPRING 


Risk OF NUMBER OF DAYS AFTER THE EXAMPLE 
OCCURRENCE AVERAGE DATE LACROSSE, WISCONSIN 

oe Average date April 26 

40% 0.25 = standard deviation | April 26 + (0.25 X 14.4) = April 30 
308 0.52 < standard deviation | April 26 + (0.52 X 14.4) May 4 
25% 0.67 X standard deviation April 26 + (0.67 X 14.4) May 6 
20% O.M4 & standard deviation April 26 + (0.84 X 14.4) May 9 
10% 1.28 < standard deviation April 26 + (1.28 & 14.4) May 15 


The autumn date when the risk of killing frost rises to a given per cent may be deter- 
mined by subtracting from the average date the numbers obtained by the use of the 
standard deviation of the date of first killing frost. 


Figure 3 shows the standard deviations of the dates of last killing frost 
in spring for the United States. The isograms were drawn from the 
standard deviations determined for 569 stations fairly well distributed 
over the country; the lines are of necessity somewhat generalized. Figure 
4 is a similar map of the standard deviations of first killing frost in autumn. 

To compute the time available for plant growth in a given proportion 
of the years, the most satisfactory method is that based on the risk at each 


6K. Pearson: Mathematical Contributions to the Theory of Evolution (various papers), Philos. Trans. 
Roy. Soe., London: Ser. A, Vol. 185, 1894, et seq. 
G. U. Yule: An Introduction to the Theory of Statistics. 2nd edit., Griffin & Co., London, 1912. 
C. B. Davenport: Statistical Methods. 3rd. edit., Wiley, New York, 1914. F 
W.J. Spillman, H. R. Tolley, and W.G. Reed: The Average Interval Curve and Its Application to 
Meteorological Phenomena, Monthly Weather Rer., Vol. 44, 1916, pp. 197-200. 
7 Mathematically this is the square root of the mean square of the departures of the frost dates in each 
year from the average of all years. (See C. B. Davenport: Statistical Methods, pp. 15-16.) 
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Fic. 3—Sketch map of the United States showing standard deviations of dates of last killing frost 
in spring, compiled from the records of 569 stations. 


Fig. 4—Sketch map of the United States showing standard deviations of dates of first killing frost 
in autumn, compiled from the records of 569 stations. 
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end of the growing season. If plants are in a condition to be damaged at 
the average date of last killing frost, the risk to the crop from spring frost 
is 50 per cent. The risk to plants whose growth requires the whole time 
until the average date of first killing frost is 50 per cent for each crop 
which is carried through the summer. Therefore, the chance of a season 
without killing frost between the average date of last spring frost and the 
average date of first autumn frost is only 25 per cent.* Likewise, the 
length of a season with any given percentage of risk or safety may be 
computed. For example, the computed length of the season in which the 
chance of safety is about 80 per cent is the same as a season with a chance 
of safety in spring of 90 per cent (risk, 10 per cent) and a chance of 
safety in autumn of 90 per cent; the chance is that 90 per cent of the 
crops above ground on the date computed will be carried through the 
summer, of the crops carried to autumn 90 per cent will not be damaged 
by frost before the date computed for an autumn risk of 10 per cent.” 

This method of determining the business risk the farmer has to meet 
is subject to limitations because of the shortness of the individual records. 
It is better, however, to determine the risk on the basis of the data for all 
the years of the record than on the basis of a smaller number of extreme 
cases. In general the two methods agree closely; of a total of 13,559 ob- 
servations of last killing frost in spring 1,338 fell outside the computed 
date after which the risk is less than 10 per cent; if the agreement had 
been perfect the number would have been 1,356, making a lack of agreement 
of only 13 eases in 10,000; in the case of 13,600 observations of autumn 
frost the lack of agreement was only 21 in 10,000. 

Statements of risk based upon the results of such a study as this should 
not be regarded as seasonal forecasts; they simply represent, as far as may 
be determined from the data now available, the risks the farmer must off- 
set if his business is to be permanently successful. The risk of loss which 
may be profitably carried varies with the crop and the economic conditions. 
For those crops in which early production results in higher prices, such 
as garden vegetables, a considerable risk may be assumed and crops may 
be lost rather frequently with profit in the long run. In the case of other 
crops, such as corn, where early production is of little or no advantage, the 
risk which can be assumed will be much smaller. 

Frost is but one of several unfavorable weather conditions involving 
business risks. The distribution of other phenomena seems to be more 
complicated, but further studies along this line will doubtless result in 
determining a method of computing the risk from their occurrence. 


5 Mathematically this is the product of the two probabilities. 
50% may be expressed as _50, then 
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RETURN OF SHACKLETON FROM WEDDELL SEA 


The daily press of June 1 reported the arrival, on May 31, at Port Stanley in the 
Falkland Islands, of Shackleton and five men of his expedition. The practical absence 
of summer weather had prevented him from carrying out his plan of crossing the 
Antarctic Continent. When near the land, his vessel, the Endurance, was caught in the 
ice. It was impossible to release her; nor was it possible to land. From that time on, 
for eight months, the vessel drifted until she was crushed by the ice and finally sank. 
That the expedition was ultimately saved from disaster is due to the leader’s determina- 
tion and skill. The following account is based on his cablegram to the New York World, 
published in its issue of June 2. 

On December 6, 1914, the expedition left South Georgia. On the 8th heavy pack 
ice was encountered off the Sandwich Islands, The main pack was entered in 58° 40’ 
S. and 18° W., and Coats Land was sighted on January 10, 1915. Subsequently a new 
land was discovered, with two hundred miles of coast line and large glaciers discharg- 
ing into the sea. This was named Caird Coast in honor of James Caird, one of the 
supporters of the expedition. It presumably connects Coats Land with Prince Regent 
Luitpold Land. 

Abnormal weather conditions prevailed. Contrary to all expectations the tempera- 
ture was below zero (Fahrenheit) in early February. By the end of the month it fell to 
49°, and the old and the young pack were cemented together. Even the animal life was 
affected by the severe weather, the seals migrating northward in great numbers. 

The Endurance drifted in a southwesterly direction along the coast as far as what 
is probably the head of Weddell Sea, as indicated by Filchner’s discovery in 1912 of 
the junction here of the main land-mass and the ice barrier.1. The southernmost point 
reached lay in 77° 8. and 35° W. From here the drift took on a northwesterly course. 

In June began the menace of ice pressure. During the following months the 
vessel experienced a foretaste of her final fate. On several occasions she was lifted 
bodily out of the ice; at first she stood the strain, but finally the screwing motion of 
the floes caused the ship’s sides to open. The end came on October 27. The terrific 
pressure culminated in tearing out the stern and rudder posts, the main deck breaking 
upward and icebergs piercing the ship. She finally sank on November 20. 

After a futile attempt to proceed, the party camped on the floe after saving all 
the provisions, equipment, and scientific data. From the place where the Endurance 
was crushed, in 69° 5’ S. and 51° 32’ W., the drift continued slowly northward. At 
the end of the year another attempt was made to go forward. In five days the party 
advanced only nine miles; the boat, which had to be hauled over the ice, would sink in 
because of the rotten surface. So the attempt was given up. 

In January the Antaretie Circle was crossed. The drift became more rapid. Finally 
on March 23 the party sighted the distant peaks of Joinville Island, the farthest outpost 
of Graham Land, but the condition of the ice precluded any attempt to reach the land. 
On April 8 Clarence Island, the most easterly of the South Shetlands, was sighted. On 
April 8 the floe on which the camp was pitched split to pieces under the influence of 
the swell. As the ice opened the three boats were launched. After various narrow 
escapes Elephant Island, the next major island west of Clarence Island, was reached 
on April 15. Inaccessible cliffs made landing difficult. Finally a foothold was gained 


Siidgeorgien, Zeitechr. Gesell. fiir Erdkunde 2u Berlin, 1913, pp. 1-17, with map, 1:5,000,000 (condensed trans- 
lation in Bull. Amer. Geogr. Soc., Vol. 45, 1913, pp. 423-430). 
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on a beach which, however, was covered at high tide. To get out of the reach of the 
waves a cave was hollowed out of the ice above. 

Owing to the shortage of food and the inadequate protection against winter, 
Shackleton decided to try to reach South Georgia, 750 miles distant, and secure relief. 
On April 24 he set out in a 22-foot boat, with five volunteers. The remaining twenty- 
two members of the expedition he left in charge of Frank Wild, second in command. 
On May 8 the cliffs of the west coast of South Georgia were sighted, but it was not 
possible to land until the 10th and to reach a safe haven, King Haakon Bay, until the 


3 


Free course and drift of Endurance’ Dec:6,1914, to Oct.27,1915 VW 
on ice and boat journey of whole party Oct.27, 1915, to Apr. 16,1916 
++es+eeeShackletons boat journey, Apr.24 to May 10,1916 

—-—-—- Attempted relief expedition in whaling vessel, May 23 to31,1916 


Fig. 1—Sketch map of the Weddell Sea area showing the course of the Shackleton expedition, 1914-16. 
Seale, 1:38,000,000. 


Only the places and positions given in the text are at present definitely known; away from these the 
courses should be considered approximate and diagrammatic. 


The position assigned to Caird Coast is 
inferential. 


12th. On the 19th Shackleton, with two of the men, crossed the island to Strémnes 
whaling station on the east coast, which was reached the next day. 

The manager of the station gave every assistance and despatched a boat that same 
night to bring around the remaining three men of the party. Realizing the urgency of 
the ease he and the managers of the three other whaling stations on the east coast 
hastened to equip a whaling vessel. By the morning of May 23 it was ready to leave. 

The vessel now started for Elephant Island. On the 26th she encountered pack ice 
and, owing to her unprotected condition and small size, she was forced to stand north. 
The same situation occurred on the two following days. This and a shortage of coal 
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finally decided Shackleton to give up the attempt and make for the Falkland Islands, 
where he arrived on May 31. 

Press despatches dated June 6 reported that the government of Uruguay had offered 
to send the small steamship Instituto Pesca of the Bureau of Fisheries from Montevideo 
to the rescue of the stranded members of the expedition. On June 16 the vessel was 
at the Falkland Islands, outward bound, with Shackleton on board. On June 27 she 
was reported to have returned there without fulfilling her mission, not having been 
able to approach Elephant Island nearer than twenty miles because of the ice. The 
twenty-two marooned men had, when Shackleton left them on April 24, five weeks’ 
provisions and full rations, exclusive of the possibility of obtaining seals. Nevertheless, 
he thinks that they will be able to hold out until another reseue party, provided with 
an ice-breaker, can push through to them, On the opposite side of the Antarctic ten 
other members of the expedition are waiting to be relieved, as related in the May 
number of the Review (p. 378). 

Although the ambitious project of crossing the Antarctic Continent was not carried 
out, the expedition has had important results. Our knowledge of Weddell Sea has been 
materially advanced. The drift of the Endurance, in its northward section, was about 
200 miles west of the hitherto westernmost course, that of the Deutschland under 
Filehner, The expedition, as Shackleton points out in his dispatch, definitely disposes 
of Morrell’s ‘“New South Greenland,’’ over the alleged position of which soundings 
showed 1,900 fathoms of water. The position and trend of this land as given in the 
original report? make, it would seem, the explanation offered by MillS and by Greely 
in their Polar manuals self-evident, that Morrell’s longitudes were incorrect by about 
10° and that he skirted the eastern coast of Graham Land. 

With our present knowledge, we may define Weddell Sea as a wide embayment of 
the South Atlantic enclosed between the main unfolded mass of the Antarctic table- 
land on the south (Coats Land, Caird Coast, Prince Regent Luitpold Land) and, on 
the west and north, the folded mountain system of Andean structure and affinity repre- 
sented by Graham Land, the South Orkneys, the Sandwich Islands, South Georgia, 
and the connecting submarine ridges. This gulf is open to the east and—probably 
—¢losed to the west. Into this pocket the ice is driven by a westerly current 
which flows along the margin of the land in response to the prevailing easterly winds 
created by the barometric high-pressure area which lies over the Antarctic Continent. 
Locally, Weddell Sea is the seat of a low-pressure area, according to the observations 
of the Nordenskjéld, Bruce, and Filehner expeditions. Into this area the winds blow 
clockwise in spiral form. The ice on entering the embayment from the east is thus 
earried along its shores first southwest, then west, north, and northeast until it 
emerges into the open sea. The drift of the Endurance confirms the existence of 
this circulatory system. 

But the ice conditions vary greatly. On the first voyage into this region Weddell, 
in 1823, reached the remarkably high latitude of 74° 15’ S. without meeting obstruction. 
A few weeks later Morrell probably reached 70°14’ S. In 1903 Bruce was beset in 
70° 25’ S. and about 18° W. From here to about 60° S. and 45° W. the pack presented 
an unbroken front. In 1912 Filchner, although frequently meeting pack ice southward 
from 60° S., was able to proceed as far as 77° 48’ S. near the junction of the land-mass 
with the ice barrier. On his return he was, however, held fast in 74° 8. and drifted 
north to about 64° S., where the ship was released from the ice. That Shackleton entered 


2 Benjamin Morrell, Jr.: A Narrative of Four Voyages to the South Sea, North and South Pacific 
Ocean, Chinese Sea, Ethiopic and Southern Atlantic Ocean, Indian and Antarctic Ocean from the Year 
1822 to 1831, ete., J. and J. Harper, New York, 1832. Reference on pp. 69-70. 

®° H.R. Mill: The Siege of the South Pole, Stokes, New York, 1905, pp. 109-110. 

4A. W. Greely: Handbook of Polar Discoveries, Little, Brown & Co., Boston, 5th edit., 1910, p. 306. 
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the pack ice as far north as 58° 40° S. and was held fast in it throughout his whole 
drift from Coats Land to the northern end of Graham Land indicates the extreme condi- 
tions prevailing in 1915. These variations may be due, Dr. Henryk Aretowski suggests 
in a recent article,5 to a periodic shifting of the Antarctic high-pressure area, which 
in turn would affect the low-pressure area of Weddell Sea, with consequent changes 
of the wind direction and the dependent ice circulation in a given area, The shifting 
of the Antaretic anticyclone he ascribes to the general variations of atmospheric pres- 
sure all over the world the existence of which recent researches seem to have demon- 
strated, 

On these matters the oceanographical and meteorological observations, which were 
maintained throughout the voyage, as Shackleton reports, will throw a flood of light. 


5 Shackleton’s South Polar Expedition: The Value of His Scientific Observations, Scientific American, 


June 17, 1916, pp. 636 and 645. 


GEOGRAPHICAL RECORD 


NORTH AMERICA 


The Caribou Migration on the Yukon Plateau in the Autumn of 1915. Caribou 
are probably the most migratory of the deer family. While not so swift afoot as the 
moose or elk they make annual excursions from the Arctic feeding grounds south to 
the more congenial timber areas of the southern Yukon Territory and Alaska. Caribou 


Fic. 1—Caribou migrating southward across the Yukon Plaieau near Dawson in November, 1915. 
(Photo by J. Doody, Dawson, Y. T.) 


have been seen as far south as Lynn Canal, a journey of a thousand miles or more 
from their summer home. In the Yukon Territory little is known of the caribou’s 
summer or winter feeding grounds. They thrive in uninhabited regions where they 
subsist on moss, lichens, ete., on which horses and cattle would starve. Figures 1 and 


2 represent the animals on the march in November, 1915, about 25 miles west of the 
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Yukon River, opposite Dawson. It is estimated that between 8,000 and 10,000 caribou 
went south by this route, which is not always the one they follow. There was no wanton 
slaughter of these beautiful animals by the whites or Indians. Each hunter was allowed 
three carcasses (all under police supervision); and probably 600 were taken for Daw- 
son’s winter food-supply. These included both the barren-land caribou (Rangifer 
Groenlandicus) ana the woodland caribou (R. Caribou). The Rangifer Caribou is 
somewhat longer than the barren-land caribou. For the most part the caribou travel 
single file in winter and do not, as a rule, disband until they reach permanent feeding 
grounds, J. H. BROWNLEE. 


Break-up of the Yukon River Ice at Dawson. A Dawson resident and Corre- 
sponding Member of this Society, Mr. J. H. Brownlee, writes, under date of May 17, 
a number of interesting items relating to this year’s ice movement on the Yukon. 

**As the ice ‘went out’ this year within six hours of the earliest date in twenty-one 
recorded years, the event has considerable interest for Alaska and Yukon river men and 
the travelers who wait each year for the waterway to open. The average date of the 
Yukon break-up at Dawson is between May 10 and May 12. The event is timed by the 
aid of a wire cable fastened to a prominent pedestal set on the ice midway between 
shores. The wire is attached to an electric stop-clock ashore set to standard time (9h.) 
which is used here instead of longitude time (9h. 17m.). The clock stopped at 10h. 
3m. A.M. on May 3d and the ice moved downstream the length of a city block and 
jammed, the water rising behind it and overflowing part of the beach in front of the 
town.’”’ 

When the ice breaks a crowd collects, bets are paid, and plans completed for the 
season’s river work which the ice movement heralds. The mouth of the Yukon is free 
shortly after the middle of June, when up-river steamboat navigation begins. Though 
the ice causes some destruction it also produces a few beneficial effects. Wooded banks 
are undermined and the trees swept downstream as drift-wood—an annual contribution 
of real importance to the desolate shores of the Arctic. The break-up has been the 
subject of a number of interesting descriptions. Among these are ‘‘The Geography and 
Resources of the Yukon Basin,’’ by William Ogilvie (Geogr. Journ., Vol. 12, 1898, p. 38) 
and the ‘‘ Breaking Up of the Yukon,’’ by Captain G. 8. Gibbs, U. 8S. A. (Natl. Geogr. 
Mag., Vol. 17, 1906, pp. 268-272). 


Changes in Indian Life, British Columbia. The plateau Indians of the northern 
interior of British Columbia, like other members of the Athapascan stock more depend 
ent on vegetable food than the coast tribes, have nevertheless been primarily hunters 
and fishers. Now a change appears to be in progress. This is noted in the Report of 
the Survey Branch of the Department of Public Lands, British Columbia, 1915 (Vi«- 
toria, B C., 1916) among the Takulli, or Carrier, Indians occupying the Fraser Lake 
country now tapped by the Grand Trunk Pacific Railway. In common with other 
tribes these people have entertained an extraordinary delight in horses. They would 
buy or steal as many as possible, and even the poorest Indian would have at least a 
single horse. With such a means of improving the ‘‘call of the wild’’ the Indian has 
naturally paid scant attention to the government agents’ attempt to introduce cattle- 
raising and agriculture, especially as fish has been the chief food resource of this 
‘* people-who-go-upon-the-water’’ (see, under Takulli, ‘‘ Handbook of Indians of Can- 
ada,’’ Ottawa, 1913, reprinted from ‘‘Handbook of American Indians North of 
Mexico,’’ Bureau of Amer. Ethnol. Bull. 30). Recent failures in the salmon catch seem 
to have had an influence in turning the Indian to more settled occupations. Within the 
last year one Indian reserve has raised 230 acres of oats in addition to garden 
produce, and another reports the possession of over fifty head of cattle. 


This Spring’s Catch of the Newfoundland Sealing Fleet. From a St. John’s 
correspondent, Mr. Herbert Knight, we are informed of the phenomenal good fortune 
of the sealing fleet of Newfoundland. The boats left for the ice fields early in April, 
and in less than three weeks all that had gone out to the eastern fields were back in 
port with bumper cargoes. In this short time the crews of the ships made, some as much 
as $150 per man and none less than $98. The skipper of the largest vessel in the fleet 
made in the same period over $5,000. These figures are supplemented by a recent U. 8S. 
Commerce Report (No. 119, May 20, 1916). Only eleven ships, with 2,028 men, were 
engaged. The catch amounted to 241,302 seals, which, according to the current high 
prices, are valued at $639,657. From this may be judged the value of the industry to 
the people of Newfoundland. The fleet which went to the Gulf of St. Lawrence did 
not return so soon nor did it do so well; but exceptional results are not to be expected 
in this case because only the weaker vessels frequent that region. 
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Among the most successful of the ships was the Terra Nova, which bore Scott to the 
Antarctic on his Jast voyage. Quite a number of Newfoundland sealing vessels have 
been distinguished in polar exploration. Two years ago the Southern Cross, which bore 
the Borchgrevingk expedition to the Antarctic, foundered while returning home with a 
load of seals, with the loss of many men. 

According to the U. 8S. Commerce Reports, Supplement No. 33a, Dee. 28, 1915, in 
the Newfoundland seal fishery of 1915 there were engaged twenty steam vessels and 
3,959 men. The season began March 15 and closed April 20; and the total catch was 


272,965 seals, weighing 5,532 gross tons, and valued at $494,355. 


Weather and Crops in the United States. In a paper read before the Pan- 
American Scientific Congress in December, 1915 (abstract in Monthly Weather Rev., 
Vol. 44, 1916, pp. 74-75), Professor J. Warren Smith emphasizes certain critical rela- 
tions which he has discovered in his study of weather and the yield of corn, potatoes, 
and winter wheat. In the case of corn the most important weather factor is rainfall, 
and the most important month is July. For potatoes the most important factor is temper- 
ature, and the critical month is also July. March is the critical month for winter wheat, 
and temperature is the most important weather factor. In July the critical rainfall 
value for corn is 3 inches, A variation of 0.25 inch in the July rainfall in Ohio makes 
a difference of nearly $3,000,000 in the value of the yield of corn, while a variation of 
0.50 inch makes a variation in the yield of over 15,000,000 bushels. In the four greatest 
corn states of the central United States a variation of 0.50 inch of rainfall at this 
critical period makes a variation in the value of the amount of corn raised of $5 an 
acre, or a total of $150,000,000. July must be wet and moderately warm for corn but 
should be cool and moderately wet for potatoes. If July averages more than 1° a day 
warmer than the normal, the probability of the potato crop being above the average 
is only 12 per cent. The correlation between weather conditions and the winter wheat 
crop is much more difficult to determine. A rather surprising fact, in view of the 
popular belief to the contrary, is the discovery that in Ohio there seems to be no 
beneficial result upon the winter wheat crop from a snow cover and no damage from 
the lack of such a cover, At any rate, the snow cover has no dominating influence. 
On the contrary it appears that bare ground with freezing and thawing weather in 
January is beneficial. Snowfall in March is decidedly detrimental to winter wheat. 

R. DeC. Warp. 


The Melting of Snow in the High Sierras. While much attention has been given 
to the depth and the distribution of snowfall, comparatively little study has been made 
of the conditions which determine the disappearance of snow. Prof. A. J. Henry of the 
U. 8S. Weather Bureau has recently investigated the weather conditions which may 
modify or control the disappearance of the snows in the High Sierras of California 
(Monthly Weather Rev., March, 1916). The most pronounced ‘‘snow flood’’ in the 
United States is that which passes annually down the Columbia River and which is due 
almost wholly to the melting snows on the mountains of the Columbia drainage basin. 
Otherwise ‘‘ snow floods’’ are generally rare in the United States, flood conditions being 
usually brought about by a combination of snow-melting and of heavy rainfall. Pro- 
fessor Henry concludes that, in the High Sierras, the most favorable weather condi- 
tions for the conservation of the snow cover are low temperatures and little wind 
movement. When these conditions prevail, the average loss by evaporation is about 
three-quarters of an inch per day. Relatively high temperature, active wind movement, 
and abundance of strong sunshine are the most favorable conditions for the conserva- 
tion of a snow cover. Under these conditions, the loss of freshly fallen snow may 
average ten inches a day, and of old snow, three to four inches. R. DeC. Warp. 


Geodetic Connection between Mexico and the United States. The U. S. Coast 
and Geodetic Survey announced the completion in May of the work at the Rio Grande 
west of Brownsville, Texas, and Matamoros, Mexico, which connects the triangulation 
systems of the United States and of Mexico. In the United States the are of primary 
triangulation extends from the northwestern part of Minnesota southward along the 
98th meridian to the Rio Grande, and Mexico had extended an are of primary triangula- 
tion along the 98th meridian from its Pacific coast to the Rio Grande. Mr. E. H. Pagen- 
hart, of the Coast and Geodetic Survey, and Mr. Silverio Alemfn, of the Mexican 
Geodetic Commission, in April and May made the observations from towers erected on 
both sides of the river, and the work was successfully completed. The length of the 
completed are is 2,270 miles. This is a notable event in the history of geodesy and will 
make it possible to have the maps of the two countries harmonize at the border. 
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SOUTH AMERICA 


The Mineral Resources of Argentina. The extent of Argentina’s mineral re- 
sources is imperfectly known, and exploitation is only beginning. In 1913 minerals con- 
stituted less than one-half of one per cent of the total Argentine exports. The only 
items of any significance were copper, in ore and bar, wolfram ore, and borates. Sta- 
tistics of production are not available, but the home consumption was assuredly very 
small except in the case of Argentina’s newest and most valuable mineral product, 
petroleum. The much-diseussed Comodoro Rivadavia oil-fields were discovered in 1907 
while boring for water. Up to July, 1915, government-reserve and private wells had 
produced approximately 27,000,000 gallons (Fernanda de Pedroso: Informe sobre el 
estado de la exploracién y explotacién de los yacimientos petroliferos del Distrito Minero 
de Comodoro Rivadavia, Direcc. Gen. de Minas, Geol., e Hidrol., Serie A (Minas), Bol. 
No. 6, Buenos Aires, 1915). Yet, according to the South American Journal (Vol. 79, 
No. 20, London, 1915), the present exploitation, inadequate for lack of funds, is little 
more than sufficient to pay the costs of working, although the shortage of coal offers 
every inducement for the production of new sources of fuel. Apropos of this scarcity, 
the same periodical (Vol. 80, No. 18, 1916) states that investigations made in Neuquen 
have resulted in the discovery of a good quality bituminous coal, but its location, 1,100 
miles from Buenos Aires and 300 miles from railhead, renders its development uncertain. 
Use of quebracho wood, exploitation of the peat and lignite beds of Tierra del Fuego 
and the Uruguayan peat deposits in the vicinity of Montevideo, importation of South 
African coal, inferior though it is, are other relief measures suggested or in the course 
of trial (The South American, Vol. 4, No. 7, New York, 1916). 

Argentina’s great and almost untouched mineral resources lie in the Andean 
provinces. Most of the problems connected with their extraction are expressed in a 
recent official report relating to a department of the province of Catamarca (Juan F. 
Barnabé: Informe sobre el Distrito Minero de Tinogasta, Anal. del Minist. de Agric.: 
Seccion Geol., Mineral., y Mineria, Vol. 10, No, 4, Buenos Aires, 1915). The department 
of Tinogasta embraces the eastern slopes of the main cordillera of the Andes and a 
series of the characteristic longitudinal valleys that lie between the buttress ranges 
trending southward from the Puna de Atacama. Its mineral deposits do not compare 
favorably with those of the adjacent Chilean province of Copiapé. The reason is physio- 
graphic. The vast andesite flows that played so important a part in the ore genesis 
originally covered a vast area on both flanks of the Cordillera. They are largely denuded 
from the wetter Chilean slopes; on the Argentine side they remain comparatively 
unbroken and sterile save for the occasional salars of salt and borate. The Tinogasta 
ore deposits—tin, copper, wolfram, and silver—are practically limited to the great 
massif of San Francisco and to the eastern sierras of Zapata and Fiambalé. Copper 
is not a mineral that can be profitably exploited under the pioneer conditions that now 
obtain in the department. The mineral localities are five or six days from the nearest 
railroad station, and labor is both scarce and expensive. Gold, silver, even tin, bring 
immediate returns and involve the initial outlay of much less capital. The richer 
Chilean fields are more attractive than the remote Argentine region. It is clear that 
nothing can be done until the projected Andean railroad is brought into the Tinogasta 
valley and communication established with Rosario. Though the local deposits are 
valueless save for the distillation of volatile products, other sources of power are close 
at hand for smelters established in the field. There are considerable woods of the tough, 
durable, resinous algarrobo, useful alike for fuel and mine timber. Some of the trees 
in these forests are said to attain a thickness of three feet or more. Water power 
naturally exists in abundance, and some benefit might be extracted from the great curse 
of the region—the wind. 

The climate of the sierras is particularly objectionable; violently stormy in summer, 
in winter it renders life wretched by the cold and the constant wind, the zonda, blowing 
from the north and excessively dry. According to Hann it is a wind of the féhn type. 
Worst of all for the miner is the inevitable puna or soroche, the mountain sickness 
caused by the altitude and the extraordinary dryness of the air. The latter factor makes 
the pune a source of annoyance even in Fiambald, at an elevation of little more than 
5,000 feet. The main height of the mountainous region is not under 11,500 feet and 
rises to great elevations. One unnamed peak in the San Francisco massif, 22,573 
feet, is reputed to be second only to Aconcagua. 


Navigability of the Chilean Fiord Channels as Compared with the Outside 
Route. The interior route by way of the fiords of southern Chile from the Pacifie end 
of the Straits of Magellan to the Gulf of Pefias in 47° S. has the advantage of provid- 
ing a smooth-water channel about 300 nautical miles in length. The outside run, in 
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comparison, is characterized by heavy weather and is used only by full-powered mail 
steamers, to whose masters time is an all-important factor. According to Reprint of 
Hydrographic Information No, 25, published April 29, 1916, by the U. 8S. Hydrographic 
Office, the inner route, which is designated the ‘‘ Patagonian Channels route,’’ is used 
by small and medium-sized vessels which are not inconvenienced by the delays of nightly 
anchorage. 

The channels are generally narrow and tortuous and dwindle occasionally, as in 
English Narrows, the constricted part, in 47° 8., of the channel separating Wellington 
Island from the mainland, to only about 200 yards, The shores generally present abrupt 
faces. The most dangerous section is English Narrows, both on account of shoals and 
S turns. Navigators as a rule await slack water at Eden Harbor when proceeding from 
the south, or at Gray or Halt Harbor when sailing in the opposite direction. Through 
the whole extent of the channels it is possible to find anchorages every few miles for 
moderately sized vessels, the longest run between any two being 27 miles. 

The prevailing winds blow from north-northwest to south-southwest and are gen- 
erally squally. Rain or wind is not unusual in the northern portion, while snow and 
hailstorms prevail at the southern end. The wind foree varies between 2 and 6 of the 
Beaufort seale and occasionally attains 8. The steep walls of the channels maintain the 
wind-flow in the direction of the gap. According to information reported by naval 
officers it is possible to take a division of the largest American battleships from Punta 
Arenas to the Gulf of Pefias through this interior road. It is also of importance for 
vessels proceeding from nitrate ports in Chile to American Atlantic and Gulf ports. 


EUROPE 

Land Versus Sea in the War. The geographical aspects of the conflict of Ger- 
many’s land might with England’s sea power is the subject of comment in the weekly 
edition of the Berliner Tageblatt for December 29, 1915. From the shores of the Baltic 
Sea to the shallow coast of the Persian Gulf the main land thoroughfare and its 
adjacent territory is in Teutonic hands. Five nations in control of the successive rail- 
way sections which provide this central area with the means of transportation are allied 
to one another. But the northern and southern terminals of this international line are 
controlled by the guns of another group of nations. France and England are watching 
the German coasts off the Atlantic as well as the entrance to the Baltic. Italian and 
Allied men-of-war patrol the entrance of the Adriatic and eastern Mediterranean 
waters. Cyprus, whose formal entry into the British fold dates from November 5, 
1914, mounts guard before the bay of Alexandretta. From Suez southward around the 
Arabian coast to the Persian Gulf and Indian waters the remainder of the sea ring 
extends uninterruptedly. 

In this conflict between land and sea, transportation problems play an important 
part. Both sides are well provided. The sea is open to the traffic of the Allies and 
neutral nations. On land an admirable system of strategic railroads afford communica- 
tion between bases and field. At Gallipoli and Suez sea power, being under control of 
land batteries, is in a condition of inferiority. In the same way the gap in the 
Turkish end of the intercontinental railway line is a source of weakness to the Central 
Powers. 

In this connection it may be worth while mentioning that the greatest conquests in 
history have been achieved by nations or leaders who ruled over both land and sea. A 
strong army is of no permanent value without a powerful fleet in the race for world 
empire. Neither would the mightiest battleship fleet in existence be of any avail for 
the same purpose without an efficient land force. Where the two occurred together in 
ancient times, however, the entire known world felt their control. So in our day his- 
tory will be profoundly influenced by any nation which combines both sea and land 
power. 

This contest between land and sea receives attention from H. G. Dwight, writing in 
the Yale Review for April, 1916, under the title of ‘‘ The Campaign in Western Asia.’’ 
Although this caption is singulariy ill-chosen, as hardly a word concerning this cam- 
paign is mentioned, the article is an enlightening contribution to Persian and Turkish 
political problems of the day. The writer reviews in brief the historical events which 
have led to the present military activity in Western Asia. The two Mohammedan 
nations realize that a thorough invasion of their eastern territory is made by the spirit 
of Western progress. Russia’s expansion toward the south and British occupation of 
Egypt and India have thrown Turkey into the lap of Germany. The advance of Rus- 
sian troops alone prevented Persia from following suit. 

To Vasco da Gama’s memorable journey in 1498 is attributed the beginning of this 
struggle between land and water, It is the tale of over four centuries of sustained 
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effort on the part of Europe to control Eastern markets. Rivalry between merchant 
adventurers of different nations has been conspicuous. The Portuguese first-comers are 
gradually ousted by the British. French leaders try in vain to succeed to English 
predominance. Russia alone seems able to widen her sphere of influence in telling 
fashion, perhaps because of her own half-Asiatic character. In recent years the 
spectacle of Germany currying Mohammedan favor with considerable success has been 
apparent. 

The competition for railroad concessions in Turkey is touched upon lightly. In 
spite of Germany’s present power in Turkey, relatively little progress in railroad- 
building has been accomplished. The important Bagdad line has been extended to a 
point which is dangerously near the path of the Russian army having Bagdad as its 
objective, and new developments of the Palestine lines are unknown. The latest progress 
in the west Asian field is the completion of the Julfa-Tabriz line in Persia, the first 
link of » Russian system of railroads in the country. 

Turkey’s weak hold over the coast of the Persian Gulf is explained. The Turkish 
annexation of Bagdad in 1638 was, comparatively speaking, a recent event and the 
result of victory in the field over the Persians. What might appropriately have been 
added here is that Turkish sovereignty was never exercised with any degree of authority 
in the city and its dependent districts until telegraphic communication had been estab- 
lished with the capital some sixty years ago. Even since then the Sultan’s representa- 
tives have ruled only by taking advantage of internecine Arab feuds. Persian claims 
to the region, steadily put forward by the shah’s representatives, were only disposed 
of in October, 1914, when the present Turco-Persian frontier was defined by a mixed 
commission, in which English and Russian representatives participated. 


Protecting an Irish Railway from the Wind. The West Clare Railway of Ireland, 
one of the so-called ‘‘ Irish light railways’’ (narrow-gage), runs from Ennis to Kilkee. 
For 36 miles it follows the Atlantic seaboard, exposed to the full fury of the westerly 
gales. Derailment of trains in heavy gales has occurred several times. Shelter banks, 
thrown up on the windward side of the railway, were ineffective and expensive. Finally 
the Meteorological Office was consulted by the chief engineer of the railroad, and a 
pressure tube anemometer was installed to give warning of winds of dangerous velocity 
by ringing a bell in the station-master’s house. Two warnings are given, the first when 
the instrument indicates 65 miles an hour and the second when the velocity rises to 85 
miles an hour. When the first warning has been given, 24 hundredweight of movable 
ballast, kept for the purpose at every station, are put on each car of the train, this 
being amply sufficient to prevent an overturn. If the second warning comes, the trains 
are stopped until the storm abates. The anemometer was installed in December, 1909, 
and has never failed to give the proper warning. One storm-derailment has since taken 
place, but that was due to deliberate disregard of the instructions (Symons’ Meteorol. 
Mag., March, 1916). R. DeC. Warp. 


Mountain Scenery as Viewed by the Greeks and Romans. The attitude of 
mind in classic times toward mountain scenery forms the subject of an entertaining 
contribution to the Classical Journal (Vol. 11, 1915-16, No. 2, pp. 70-84) by Prof. 
Walter Woodburn Hyde of the University of Pennsylvania, author of the article on 
Etna in the June Review. The scant notices of scenery in ancient literature tend to 
prove that early writers were little attracted by the charm of inanimate nature. Life 
and the world, to them, was centered wholly in their fellowmen, and it was with difficulty 
that they detached themselves from this idea. So, from Homer down to the Christian 
period of the Roman Empire, appreciation of the beauty of mountain scenery has never 
been raised to the pitch of modern admiration. 

A deep feeling of sympathy existed, however, for the simpler beauty of pastoral, 
rural, or sylvan scenes, both among Greeks and Romans. The grandeur and majesty of 
mountains, if attractive at all, oecupied only a subordinate niche in the classical mind, 
because the harmony which pervaded the tamer scenes was not as fully developed in 
them. The wildness and ruggedness of nature meant then as little to the civilized or 
intellectual Mediterranean dweller as it does today to the inhabitant of a district 
favored by the delights of gentle landscapes. 

The explanation for this condition must be sought for in the domain of geography. 
The Greek and Latin peoples of the Mediterranean basin were pre-eminently seafarers. 
As sailors, they always regarded the mountain with feelings of aversion and awe. The 
Greeks, especially, never rose far above sea-level in their search for beauty of scenery. 
Being dwellers of coast lands, the picturesque in their minds naturally associated itself 
with the blue sea, Their narrow valley homes assumed width and beauty only as they 
neared the sea-shore. Furthermore, in Greek mountain scenery, no single peak ever 
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attains a great altitude, and while respectable elevations are conspicuous in the Greek 
landscape, the observer never gazes on majestic outlines of the Alpine type. If, bearing 
the geography of the country in mind, we also remember that the Romans were, after 


all, but intellectual sons of Hellas, it is easy to understand how Greek viewpoints held 
sway in the sister peninsula. 


A French Example of the Clannish Spirit Fostered by Mountain Environment. 
In January, 1914, was ratified the treaty of peace concluding a feud whose origin dates 
back to 1591 (Un procés de trois siécles, La Montagne, No. 10-12, French Alpine Club, 
’aris, 1915). The pertinaceous belligerents were the communes of Nantes-en-Rattier 
and La Valette, occupying mountain valleys in the department of Isére. For three cen- 
turies they had fought over the possession of communal woods on the mountain known 
as ‘‘Les Passuers et les Taillis.’’ At last they have been reconciled; the mountain has 
been divided. La Valette will pay an indemnity of 4,000 franes and receive certain 
surrenders in exchange. 


POLAR REGIONS 


The Relief of the Crocker Land Expedition. It will be recalled by the readers 
of the Review (see February number, p. 145) that the Crocker Land Expedition sent 
out in the spring of 1913, under the joint auspices of the American Museum of Natural 
History, the American Geographical Society, and the University of illinois, was to have 
been relieved by Doctor Hovey in 1915. On account of unusually severe ice conditions 
and a disabled engine the relief ship George B. Cluett could not proceed farther than 
North Star Bay, which was reached in September. From here Doctor Hovey proceeded 
in a motor launch, placed at his disposal by Knud Rasmussen, the Danish explorer, to 
Etah and brought back to North Star Bay Messrs. Tanquary, Green, Allen, and Ekblaw 
of the main expedition. Messrs. MacMillan, Small, and Hunt were absent from head- 
quarters, seeking food. Doctor Hovey did not return from Etah in time for the George 
B. Cluett to get out, and she was forced to winter in Parker Snow Bay. Provisions ran 
short, and in January, 1916, Doetor Hovey and Captain Comer of the relief expedition 
were forced to leave the ship and look for food, and the party separated. Doctor Hovey, 
accompanied by Messrs, Tanquary, Allen, and Green, began a sledge journey across 
Melville Bay, with the object of reaching southern Danish settlements. Owing to his 
physical condition, Doctor Hovey could not proceed farther than Cape York and returned 
to North Star Bay. A few days later Messrs. Tanquary, Allen, and Green again set out 
with sledges and finally reached Egedesminde in southern Greenland. Mr. Tanquary 
then went on alone to Holstenborg and from there sailed for Copenhagen on the steamer 
Hans Egede, arriving on May 23. Thus both the main party and the relief party are 
now in need of assistance, and the Crocker Land Committee is sending the steamer 
Danmark, which is now in south Greenland, to the relief of the expedition. The Dan- 
mark will proceed at onee to Etah and other northern ports and, after picking up the 
members of the expedition, will land them either at St. John’s, Newfoundland, or Sydney, 
Cape Breton, late in August or early in September. Mr. Tanquary sailed from 
Copenhagen June 8 and arrived in New York on June 20. He has brought with him 
full reports of the work of the expedition up to the spring of this year. 


Rasmussen’s Crossing of Greenland in 1912, and His Plans for the Present 
Summer. The record of a remarkable sledge journey across northern Greenland is found 
in Knud Rasmussen’s ‘‘ Report of the First Thule Expedition, 1912’’ (Meddelelser om 
Gronland, Vol. 51, 1915, pp. 285-340) and in the account of his comrade Peter Freuchen 
in the same volume (pp. 343-370). (For an account of the various crossings of Green- 
land, together with map, see the Geogr. Journ., Vol. 42, 1913, p. 546. A better map 
is now available on page 286 of the report noted herein.) The route lay from Clements 
Markham Glacier on the west coast just south of Etah to the head of Danmark Fiord, 
then down this fiord and up Independence Fiord, and back again to the west coast at 
Thule, « station recently established a little to the south of Etah. On the inward 
(eastward) journey the explorers made an average run of 38.4 miles a day and on the 
return 26.6 miles. The distance covered from the west coast to the east was 650 miles. 
At Navy Cliff the explorers walked literally in the still visible footsteps left by Peary 
and Astrup twenty years before. The monotonous country, the storm-swept desert of 
ice, gave the expedition much trouble. The loss of three dogs in the deep crevasses 
at the northeastern edge of the main ice sheet and the constant risk to the explorers 
themselves is told with dramatic simplicity. The greatest altitude reached was 2,225 
meters (7,298 feet). At the edge of Peary Land, in latitude 82° 10’ N., close to the 
mouth of Brénlund Fiord, old Eskimo tent rings were found, one of the most interest- 
ing discoveries of the expedition. They faced the fiord (northeast), with entrances 
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looking out toward the fiord, where there is plenty of seal; in the uplands behind are 
musk-ox, hare, and ptarmigan. Remains of the winter houses of the Eskimo were not 
found. Besides numerous scientific observations of great value the expedition made a 
good map of the head of Independence Fiord. The discovery by Mylius Erichsen of 
the non-existence of Peary Channel is thus confirmed by cartographic evidence (see the 
article, with map, in the June Review, pp. 448-452). The northwestern edge of the 
fiord was traversed and the ascent to the ice made over Nyeboe Glacier. The general 
map, Plate XII, shows a great predominance of wind directions straight off the ice. 
These anti-cyclonie conditions support the current theory of the dominating atmospheric 
control exercised by great ice caps. 

In order to complete the exploration of the region where Peary Land is attached 
to the mainland of Greenland, Rasmussen is again engaged in an expedition this 
summer. He left Copenhagen on April 1 and reached Holstenborg on the southwestern 
coast about April 20. Here he intended to board his vessel the Kap York and hoped to 
arrive at Thule in order to begin his cross-journey by June 1. He was again to be ac- 
companied by Peter Freuchen as topographer and also by Lange Koch as geologist and 
two Eskimos from the Cape York district. The route will lie from Clements Markham 
Glacier to Sherard Osborne Fiord on the north coast. Here, if possible, the descent 
from the inland ice will be made and the journey continued to Nordenskidld Inlet (see 
map in the June Review, p. 450) and thence through the critical region to the head of 
Independence Fiord. If it is impracticable to descend from the inland ice at Sherard 
Osborne Fiord, the course will be shaped directly for Independence Fiord. Rasmussen 
expects to return about August 10 or 15 so as to reach Thule in time to catch the 
Kap York, which will sail for Denmark early in September. In addition to the 
topographical surveys, geological and ethnographical—mainly relating to Eskimo mi- 
grations—investigations will be made. 

In case untoward circumstances prevent Rasmussen from beginning the ascent of the 
inland ice by June 1, the latest possible date, he has arranged’ for an alternative 
expedition to Melville Bay. This bay has never been thoroughly studied, and yet it is of 
the greatest importance with regard to Eskimo migrations on the west coast. It is 
intermediate between the inhabited Cape York and Upernivik districts, although itself 
uninhabited throughout the whole period of Danish colonization. Across it the Eskimos 
must have gone in their southward migration. This is a question which Rasmussen would 
like to settle before he sets out on his contemplated expedition to the American Eskimos 
which will extend over several years. 


WORLD AS A WHOLE AND LARGER PARTS 


The Strategic Geography of the British Empire. With the hope of furthering 
the study of the strategic geography of the British Empire, that it might ‘‘ become 
a citizen’s subject throughout the British lands,’’ a paper under this title was delivered 
early in the year by Vaughan Cornish before the Royal Colonial Institute (United 
Empire, Vol. 7, N. 8., No. 2, London, 1916). The worldwide distribution of the 
Empire’s recruiting and supply bases leads to special emphasis on the lines of com- 
munication. The major lines embrace most of the great trade routes of the world. 
They include the routes between Canada and the British Isles, and the British Isles and 
India and Australia. The latter proceeds via the ‘‘great maritime defile’’ of the 
Mediterranean with its terminal ‘‘stops’’ of Gibraltar and Aden and the median stops 
of Egypt and the Suez Canal. The location of Egypt gives it great utility as a central 
depot. India and Australia may be considered as occupying two apexes of the trian- 
gular Indian Ocean, the third being occupied by the Cape. The Cape also possesses a 
central location whose value would, of course, be greatly augmented in event of closure 
of the Suez route. Lines of communication across the Pacifie are far less important; 
indeed this ocean is rather to be regarded as a gap. Its primary use would be as a 
route for carrying men and supplies to India if the Suez route were not available. 

North of the ‘‘great maritime defile’’ lies the ‘‘land defile’’ of Constantinople. 
Its value to the Central Powers is as a naval base for attack on Egypt and as a line 
of communication to India via Persia either northward through Kabul and Quetta or 
southward to Karachi, hence the importance of British control in the Tigris and 
Euphrates delta, as well as occupation of positions in or on the Persian Gulf. To 
maintain communications westward from the defile it is necessary to pass through the 
corridor country of Bulgaria and thence via Rumania or Serbia. The latter, taking 
advantage of the Nish-Saloniki railroad, is preferable. Connection is thus made with 
the great naval and military bases of the Central Powers, i. e. the Cologne and 
Hamburg district. The North Sea outlet of this district occupies a location inferior 
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to that of the Low Countries as a base for aérial or naval attack on Great Britain. 
Britain holds this sea by commanding the passages between Kent and France and be- 
tween the Orkneys and Norway, though, for purposes of commercial blockade, the line 
has to be extended by patrol northwards into polar latitudes. In respect of strategic 
geography, Ireland, it must be remembered, holds a position relative to the major island 
analogous to that of Britain relative to the continent. 


GEOGRAPHICAL NEWS 


Excursion of the Geographic Society of Chicago to the St. Lawrence. The 
Geographic Society of Chicago has arranged for its members and their friends an 
excursion to the St. Lawrence region from July 17 to 28. The itinerary is as follows: 
Leave Chicago, July 17; Toronto, July 18; Kingston, July 19; Montreal, July 19; Que- 
bee, July 20; Chicoutimi, July 20-21; Quebec, July 22; Montreal, July 23-24; Chazy, 
N. Y., July 24; Plattsburg, July 24; Ausable Chasm, July 25-26; Ticonderoga, July 26; 
Lake George, July 26; Saratoga, July 26-27; Albany, July 27-28; New York or Bos 
ton, July 28. The trip will cost from $125 to $130. All inquiries should be directed to 
Mr. O. M. Schantz, Chairman of the Excursion Committee, Otis Building, 10 South 
La Salle Street, Chicago, Il. 


Fifth Brazilian Geographical Congress. The Fifth Brazilian Geographical Con- 
gress will be held September 7 to 16, 1916, in Bahia under the auspices of the state of 
Bahia and the Instituto Geographico e Historico of Bahia. The congress will be sub- 
divided into twelve sections, as follows: I, Mathematical Geography (astronomical 
geography, topography, geodesy); II, Physical Geography (aérology, oceanography, 
geomorphology); III, Physical Geography (hydrography, potamology, limnology) ; 
LV, Vuleanology and Seismology; V, Climatology and Medical Geography; VI, Bioge 
ography (phytogeography and zoégeography); VII, Human Geography; VIII, Political 
and Social Geography; IX, Economie and Commercial Geography, including Agricul- 
tural Geography; X, Military and Historical Geography; XI, Teaching of Geography, 
Rules and Nomenclature; XII, Regional Monographs. Papers intended for presenta- 
tion should be sent to reach the Secretary of the Organizing Committee not later than 
August 30. Only papers not previously published will be aecepted and they should be 
in typewritten form. The final program of the congress will be distributed at the 
opening session. In addition to the regular sessions, there will be a geographical 
exhibit, consisting of Brazilian works on geography, maps and photographs, geograph- 
ical apparatuses, and a gallery of native and foreign geographers who have con- 
tributed to the study of the geography of Brazil. The membership fee is: for individ- 
uals, 10 milreis ($5.46); for societies, 20 milreis. 


Geographical Recommendations of the Second Pan-American Scientific Con- 
gress. The following recommendations and suggestions adopted on January 8, 1916, 
at the final session of the Second Pan-American Scientific Congress in Washington, 
D. C., are of interest to geographers. They are reproduced from an abstract in 
Science for February 11, 1916 (pp. 202-204). A full statement is contained in ‘‘ The 
Final Act’’ of the congress, prepared by J. B. Scott (Government Printing Office, 
Washington, D. C., 1916). The congress recommends— 

Art. Il. That the American republics undertake as soon as possible: (a) accurate, 
geodetic measurements which may serve to determine limits, national and international, 
and to contribute to the discovery of the true shape of our planet; (b) magnetic 
measurements of their respective surfaces, and the establishment of several permanent 
magnetic observatories in which it may be possible to carry on during long periods 
of time observations concerning the secular variation of the magnetic characters of the 
earth; (c) to extend their gravimetric measures (obtained by means of the pendulum) 
to those regions where these measurements may not have been taken, in order to 
obtain more information to determine the true shape of the surface and the distribu- 
tion of the terrestrial mass. 

Art. IV. That the nations of the American continent establish, by means of their 
offices of geodesy or by committees appointed for that purpose, an international triangu- 
lation; that the governments of American nations reach an agreement for the purpose 
of creating an office or congress of cartography and geography. 

Art. V. That proper steps and measures be taken to bring about in the American 
republics participating in the congress a general use of the metric system of weights 
and measures, in the press, in educational and scientific work, in the industries, in com- 
merce, in transportation, and in all the activities of the different governments. 
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Art. VI. That, as recommended by the First Pan-American Scientific Congress, 
meteorological organizations be installed to serve as a basis for the establishment of 
the Pan-American meteorological service; and that the republics not yet possessing 
organized meteorological service establish the same as soon as may be practicable. 

Art. VIII. That an American committee on radio communication be appointed to 
assist in development of the science and art of radio communication, to the end that 
it may serve to convey intelligence over long distances and between ships at sea more 
quickly and accurately, and to bring into closer contact all of the American republics. 

Art. XI. That the question of the reclamation of arid lands is one that should 
receive the immediate and careful consideration of the several governments of the 
American states, so that there may be increased areas of productive land to meet the 
needs of their ivcreased populations. 

Art. XIV. That information be disseminated regarding the agricultural production 
of the different countries and of the publications relating thereto, 

Art. XXXVI. That the American republics make uniform, as far as possible, the 
basis and adopt a common time for the taking of census, and adopt uniform prin- 
ciples in commercial and demographic statistics. 

In conclusion, the congress specially recommends, for execution by the present Pan- 
American Union or by means of any other institution in actual existence or to be 
established, the following propositions: 

The establishment of an intellectual Pan-American union to unite the various asso- 
ciations of different character—technical, medical, legal, ete.—divided into sections 
according to the groups that may be deemed convenient, such as a university section, 
a library section, etc. 

The details thereof are contained in the records of the congress in the form of 
four propositions dealing with the proposed union. The organization that may take 
charge of its establishment will lay broad and deep the true foundations of intellectual 
Pan-Americanism, . 


SUMMER SESSION COURSES IN GEOGRAPHY 


(Unless otherwise noted, the instructors belong to the faculty of the institution at 
which they are giving courses.) 


Boston University, Boston, Mass. (July 8—-August 19). 
Natural Resources. Asst. Prof. R. B. Wilson. 
Economic History of the United States, Asst. Prof. C. P. Huse. 
University of California, Berkeley (June 26-August 5). 
An Introduction to College Physiography. Mr. Paul Vander Eike of the Bakersfield 
(Cal.) Junior College. 
Field Course in Physiography in the Mount Whitney Region of the Sierra Nevada. 
Dr. J. P. Buwalda. 
Physical Geography in the High School. Mr. Paul Vander Eike. 
Economic Geography. Mr. E. W. Barnhart of the Berkeley (Cal.) High School. 
Geographic Botany of the Pacific Coast. Mr. F. J. Smiley. 
Race, Asst. Prof. T. T. Waterman. 
University of Chicago (June 19-July 26 and July 27-September 1). 
Physiography. Prof. R. D. Salisbury and Asst. Prof. R. T. Chamberlin, first term ; 
Dr, E. A. Stephenson, second term. 
Mineral Resources of North America: Introduction to Economic Geology. Mr. R. 
C. Moore. 
Field and Laboratory Course in Geology. Dr. E. A. Stephenson. Second term. 
Principles of Geography. Prof. R. H. Whitbeck of the University of Wisconsin. 
First term. 
Economic and Commercial Geography. Assoc. Prof. J. P. Goode. 
Political Geography. Assoc. Prof. W. 8S. Tower. 
Geography of North America. Miss M. J. Lanier. 
Economie Geography of the United States. Assoc. Prof. J. P. Goode. 
Influence of Geography on American History. Miss M. J. Lanier. 
Geography of South America. Assoe. Prof. W. 8. Tower. 
Geography in the High Schools. Prof. R. H. Whitbeck. First term. 
Geography in the Primary Grades: Home and World Geography. Assoc. Prof. 
Zonia Baber. 
Geography in the Grammar Grades: North America. Assoc, Prof. Zonia Baber. 
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Field Course in Geology at Devil’s Lake, Wisconsin. Dr. E. A. Stephenson, first 
term; Prof. A. C. Trowbridge of the University of Iowa, second term. 

Field Course in Geology in Saint Genevieve County, Missouri. Prof. Stuart Weller. 
June 19—July 17. 

Field Course in the Geology of the Cascade Mountains, Oregon. Asst. Prof. J. H. 
Bretz. August 1-31. 

Field Course in Geography in the Environs of Chicago. Mr. T. R. Taylor. Second 
term. 

Field Course in Geography in the Lower Saint Lawrence Valley. Assoc. Prof. W. 8. 
Tower. September 2-30. 

Physiographic Platit Ecology. Prof. H. C. Cowles and Dr. G. D. Fuller. 

Ethnology. Assoc. Prof, Frederick Starr. 

The American Race. Assoc. Prof, Frederick Starr. 

Cleveland School of Education (conducted jointly by Western Reserve University and 
the Cleveland Normal School), Cleveland, Ohio (June 19—July 28). 

Methods in Elementary Geography and Local Field Studies. Prof. W. M. Gregory 
of the Cleveland Normal School, 

Industrial Geography and Studies of Cleveland’s Industries. Prof. W. M. Gregory. 

Excursion to Glacier National Park. Prof. W. M. Gregory. July 31 to September 2. 

University of Colorado, Boulder (June 26—August 5). 

Principles of Earth Science. Prof. W. E. McCourt of Washington University, St. Louis. 

Field Geology. Prof. W. E. MeCourt. 

Geographic Influences. Prof. W. E. McCourt. 

Climatology. Prof. W. E. McCourt. 

Geographic and Geologic Excursion to Interesting Places in Colorado, Utah, and 
Wyoming. Prof. W. E. MeCourt. August 5-29. 

Special Lectures: (1) The Evolution of the Map; (2) Work and Weather. Prof. W. 

Columbia University, New York City (July 10—-August 18). [E. MeCourt. 

Mathematical Geography. Prof. Harold Jacoby. 

Geodetic Surveying. Field work at Camp Columbia, Morris, Conn. Prof. Harold 
Jacoby, Mr. William Bowie of the U. 8. Coast and Geodetic Survey, and assistants. 
July 5-26. 

Physical Geography and Its Economics Aspects. Assoc. Prof. D. W. Johnson and 
Mr. A. K. Lobeck. 

Physiography of the Eastern United States. Assoc. Prof. D. W. Johnson. 

Field Work in Physiography in the Environs of New York City and the Eastern 
Section of New York State. Assoc. Prof. D. W. Johnson and Mr. A. K. Lobeck. 

Geographical Delineation and Map Interpretation. Mr. A. K. Lobeck. 

Commercial Geography. Prof. C. T. MeFarlane. 

Geography of Industry and Trade. Prof. C. T. McFarlane. 

International Trade. Prof. W. F. Gephart of Washington University, St. Louis. 

Geography of Enrope, with Special Reference to the European War. Assoc. Prof. 
D. W. Johnson. 

The Teaching of Geography in the Lower Grades. Miss C. B. Kirchwey. 

The Teaching of Geography in the Upper Grades. Miss C. B. Kirchwey. 

The Teaching of Regional Geography in the Junior High School. Miss C. B. 
Kirchwey. 

Continental Geography for the Elementary School. Miss C. B. Kirchwey. 

Cornell University, Ithaca, N. Y. (July 6-August 16). 

Physical Geography. Asst. Prof. O. D. von Engeln. 

Commercial and Industrial Geography. Asst. Prof. O. D. von Engeln. 

Physical Geography, Laboratory Course. Mr. E. D. Elston. 

Field Course in Geography and Geology. Asst. Prof. O. D. von Engeln and 
assistants. 

Short local excursions; all-day excursions to Taughannock Gorge and Falls, July 15, 
Enfield Gorge and Falls, July 29, east shore of Cayuga Lake, August 5; and 
longer excursions to Niagara Falls and Gorge, August 12 and 13, and Watkins 
Glen, July 22. Asst. Prof. O. D. von Engeln and assistants. 

Denison University, Granville, Ohio (June 19-July 28). 

Industrial Geography. Prof. Frank Carney. ; 

Geography of South America. Mr. J. M. Asensio of the U. 8. Military Academy 
at West Point. 

Teacher’s Course in Geography. Prof. Frank Carney. 

Round Table Conferences in Geography. Prof. Frank Carney. 
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University of Denver, Denver, Colo. (June 19—July 28). 
Commercial Geography. Prof. G., A. Warfield. 
Harvard University, Cambridge, Mass. (July 10—-August 19). 
Course in Field Geology in the San Juan Mountains, southwestern Colorado. Prof. 
W. W. Atwood and Dr. W. P. Haynes. 
Physiographie Field Studies. Prof. W. W. Atwood. 
Economie History of Europe and the United States during the Nineteenth Cen- 
tury. Prof, E. F. Gay. 
University of Illinois, Urbana (June 19-August 11). 
Economic Resources. Asst. Prof. Simon Litman. 
Economic Phases of United States History, 1820-1860. Dr. C. M. Thompson. 
Animal Ecology. Asst. Prof. V. E. Shelford. 


State Normal School, Terre Haute, Indiana. 
History of the Earth and Its Inhabitants. Mr. W. A. McBeth. 
Elements of Geography. Mr. B. H. Schockel. 
Regional Geography of Nations. Mr. W. A. McBeth. 
Social Geography: Institutions and Life of Nations. Mr. B. H. Schockel. 
Regional Geography of Europe. Mr. W. A. McBeth. 
Geographic Influences in American History. Mr. B. H. Schockel. 


Indiana University, Bloomington (June 15-August 11). 
Economie Geography. Asst. Prof. F. E. Williams of the University of Wisconsin. 
Relation of Geography to American History. Asst. Prof. F. E. Williams. 
Teaching of Geography. Asst. Prof. F. E. Williams. 
Conservation of Natural Resources. Prof. E. R. Cumings. 
Course in Field Geology of the Clay City (Ind.) Quadrangle. Assoc. Prof. J. W. 

Beede. 

Hlistory of Indiana [including early exploration and settlement]. Dr. Logan Esarey. 


University of Iowa, Iowa City (June 19-August 26). 
Physical Geography. Prof. A. C. Trowbridge and Mr. W. D. Shipton. 
Physical Geography. Asst. Prof. A. O. Thomas. 
Physiography of Iowa. Prof. J. L. Tilton of Simpson College. [At the Iowa 
Lakeside Laboratory at Lake Okoboji. | 
The Evolution of the Western States. Asst. Prof. Louis Pelzer. 
Foreign Commerce of the United States. Prof. P. 8. Peirce. 


Johns Hopkins University, Baltimore, Md. (July 5—August 15). 
Physical and Economic Geography. Mr. D. G. Thompson of Goucher College. 


University of Kansas, Lawrence (June 8—July 19 and July 20-August 16). 
Physiography. Prof. Erasmus Haworth (June 8—July 19). 
Commercial Geography. Asst. Prof. W. MeG. Duffus. 


Leland Stanford Junior University, Stanford University, Cal. . 
Course in Field Geology in the Santa Inez Range near Santa Barbara, California. 
Prof. Bailey Willis and Prof. D. M. Folsom. 


Louisiana State University, Baton Rouge (June 5—August 4). 

Geological and Geographical Field Work’ in the Asheville Region in North Carolina. 
Prof. F. V. Emerson. August 9-30. 

University of Michigan, Ann Arbor (July 3—August 25). 

Teacher ’s Course in Physiography. Dr. C. O. Sauer and assistant. 

Geographic Influences. Dr, C, QO, Sauer and assistant. 

Commercial Geography. Dr. C. O. Sauer and assistant. 

Special Lecture on the Geology of Niagara Falls. Dr. C. O. Sauer. July 19. 

Excursion to Niagara Falls under the direction of Dr. C. O. Sauer. July 21ff. 

Special Lecture on Early American Cartography. Mr. W. L. Clements, Regent of 
the University of Michigan, Bay City, Mich. 

University of Minnesota, Minneapolis (June 12—July 21). 

Physiography. Asst. Prof. C. J. Posey. 

Geography of North America. Asst. Prof. C. J. Posey. 

Teacher ’s Course in Geography. Asst. Prof. C. J. Posey. 

Four Field Courses in Geography: (1) Isle Royal, June 21-July 24; (2) north- 
eastern Minnesota, July 5—July 18; (3) central Colorado, Yellowstone National 
Park, July 25—August 8; (4) Glacier National Park, August 8-21. Asst. Prof. 
E. M. Lehnerts. 


GEOGRAPHICAL RECORD 71 


University of Missouri, Columbia (June 8—August 4). 
Fundamentals of Physical and Human Geography. Dr. A. E. Parkins. 
Geographic Influences in American History. Dr. A. E. Parkins. 
Teacher’s Geography. Dr. A. E. Parkins and Prof. L. F. Thomas. 
Geographical Excursion to the Mississippi River and the Great Lakes. Dr. A. E. 
Parkins. August 7-21. 
University of Montana, Missoula (June 19—July 29). 
Physiography. Prof. J. P. Rowe, and Mr. E. E. Holmes of the College of Montana, 
Deerlodge, Mont. 
Geography and Geology of Montana. Prof. J. P. Rowe and Mr. E. E. Holmes. 
History of Montana |exploration, settlement, and development]. Dr. H. H. Swain, 
Assistant State Superintendent of Public Instruction. 
Physiography of the Region about the Biological Station at Yellow Bay on Flat- 
head Lake. Prof. J. M. Elrod. 
University of Nebraska, Lincoln. 
Physical Geography. Assoc. Prof. N. A. Bengtson. 
Industrial Geography. Assoc. Prof. N. A. Bengtson. 
Geography of Nebraska. Assoc. Prof. N. A. Bengtson. 
Geographical Short Trips to Local Points. Assoc. Prof. N. A. Bengtson. 
Geological Excursion to the Black Hills and Rocky Mountains Region. Prof. E. 
H. Barbour and Asst. Prof. E. F. Schramm. 
Commercial Geography. Dr. Minnie T. England. 
Economic History of the United States. Prof. G. O. Virtue. 
Nebraska Wesleyan University, Lincoln (June 6—July 28). 
Geography of the United States. Prof. W. G. Bishop. 
Industrial Geography. Prof. W. G. Bishop. 
Normal [i. e. general world] Geography. Prof, W. G. Bishop. 
Physical Geography. Prof. W. G. Bishop. 
New York University, New York City (July 10—August 18). 
Principles of Economic Geography. Assoc. Prof. R. B. Earle of Hunter College, 
New York City. 
Field Course in General Physiography and Geology. Prof. J. E. Woodman. 
Special Topics in Geography and Geology. Prof. J. E. Woodman and Dr. R. B. Earle. 
Research in Geography and Geology. Prof. J. E. Woodman and Dr. R. B. Earle. 
Methods of Teaching Business Arithmetic, Business Law, and Commercial Geography. 
Mr. W. A. Barber. 
Geodesy. Prof. Alexander Haring. 
University of North Carolina, Chapel Hill (June 13—July 28). 
General Geography. Mr, J. E. Smith. 
High School Geography. Mr. J. E. Smith. 
Elementary Geography. Mr. J. E. Smith. 
The Teaching of Geography. Prof. M. C. S. Noble. 
Recent Industrial Development of North Carolina, Dr. J. H. Pratt, State Geologist. 
[Series of ten lectures, July 3—14.] 
University of North Dakota, University (June 19-July 28). 
Physiography. Assoc. Prof. H. E. Simpson. 
Field Geology and Physiography at the Biological Station at Devil’s Lake. Assoc. 
Prof, H. E. Simpson. 
Latin America. [Survey of the geography, history, races, civil development, nature 
of business opportunities.] Prof. H. R. Brush, 
Northwestern University, Evanston, Ill. (June 26—August 5). 
General Geology: Introduction to Geology and the Physiography of the Lands. 
Prof. U. 8. Grant. 
Geology and Physiography of the United States. Prof. U. S. Grant. 
Field Course in the Upper Lake Superior Region. Prof. U. 8. Grant. 
Oberlin College, Oberlin, Ohio (June 16—August 3). 
Field Course in Geology in the Deerfield River Region of Southern Vermont. Prof. 
G. D. Hubbard. 
Physical, Political, Commercial, and Historical Geography of England. Prof. L. B. 
Hall. 
Ohio State University, Columbus (June 19—August 11). 
Physiography. Asst. Prof. J. E. Carman of the University of Cincinnati. 
The Teaching of Physiography. Asst. Prof. J. E. Carman. 
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University of Oregon, Eugene (June 19-July 28). 
Meteorology. Asst. Prot. A. E, Caswell. 
George Peabody College for Teachers, Nashville, Tenn. (June 15-—July 21 and July 22- 
August 26). 
Elements and Principles of Geography: Section 1. Assoc. Prof. C. C. Colby. 
Elements and Principles of Geography: Section 2. Miss Mary Dopp of the Harper 
High School, Chicago. 
Commercial Geography. Assoc. Prof, C. C. Colby. 
Geography, Peoples, and Commerce of South America. Assoc. Prof. C, C. Colby. 
The Influence of Geography on American History. Miss Mary Dopp. 
Industrial History of the United States. Prof. Eugene Fair of the State Normal 
School, Kirksville, Mo. 
Economic History of the United States. Prof. W. E. Morrow of the State Normal 
School, Warrensburg, Mo. Second term. 
Pennsylvania State College, State College, Pa. (June 26—August 4). 
Physical Geography. Dr. H. J. Roddy of the Millersville (Pa.) State Normal School. 
Teacher’s Geography. Prof. H. J. Roddy. 
The Teaching of Geography and History in Elementary Schools. Miss Anne U. 
Wert of the Teachers’ Training School, Harrisburg, Pa. 
The Teaching of Geography and History in the Fifth and Sixth Grades. Miss 
Anne U. Wert. 
The Teaching of Geography and History in the Seventh and Eighth Grades. Miss 
Anne U. Wert. 
Economic History of the United States. Dr. A. E.- Martin. 
University of Pennsylvania, Philadelphia (July 6-August 18). 
Commercial Geography of the United States. Asst. Prof. G. B. Roorbach. 
Climate and Its Economic Influences. Asst. Prof. G. B. Roorbach. 
Resources and Industries of South America. Asst. Prof. G. B. Roorbach. 
Introduction to Anthropology. Mr. R. T. Aitken. 
The North American Indian. Mr. R. T. Aitken. 
Peoples of the Pacific. Mr. R. T. Aitken. 
University of South Carolina, Columbia (June 26—July 21). 
Physical Geography. Prof. A. C. Moore. 
University of South Dakota, Vermillion (June 19—July 29). 
Geography and the Teaching of Geography. Mr. M. C. Helm, Superintendent of 
Schools, Pierre, 8. D. 
Physical Geography and the Teaching of Physical Geography. Mr. M. C. Helm. 
University of Tennessee: Summer School of the South, Knoxville (June 20—July 28). 
Home and World Geography (for Primary Teachers). Miss Bertha Henderson of 
the University High School, University of Chicago. 
North America (for Teachers of Grammar Grades). Miss Bertha Henderson. 
Physical and Commercial Geography (for High School Teachers). Miss Bertha 
Henderson. 
University of Texas, Austin (June 12—July 27). 
Physiography: Introduction to Science. Prof. F. W. Simonds. 
Physiography: Continuation of the Previous Course. Prof. F. W. Simonds. 
The Economie and Commercial Geography of the Southwest. Prof. L, M. Keasbey. 
General Geography. Mr. E. G. Littlejohn of the Alamo School, Galveston. 
Physical Geography. Mr. E. G. Littlejohn. 
Tulane University of Louisiana, New Orleans (June 12—July 22). 
Geography. Mr. C. C. Hensen, Principal of the Newman Normal Training School, 
New Orleans. 
Physiography. Asst. Director J. A. Lyon. 
University of Utah, Salt Lake City (June 12—July 21). 
The Teaching of Geography. Miss Anna Youngberg. 
The Teaching of Nature-Geography, History and Civics: Primary Methods. Miss 
Anna Youngberg. 
University of Virginia, Charlottesville (June 20—-August 3). 
Physical Geography. Miss L. C. Kelley of the John Marshall High School, Rich 
mond, Va. 
Industrial Geography. Miss L. C. Kelley. 
Aims and Methods in Geography. Miss L. C. Kelley. 
Latin American Social Development [a study of the human geography of the Latin- 
American States}. Adjunct Prof. J. C. Bardin. 
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State College of Washington, Pullman (June 19—July 29). 
Review Courses for Examination and Certification in Geography and Physical 
Geography. [Instructor not given.] : 
University of Washington, Seattle (June 19-July 28). 
Physical and Regional Geography. Prof. Henry Landes. 
Traveling Course in Geology to the Glacier National Park and Yellowstone National 
Park. Prof. E. J. Saunders. June 19 to July 28. 
Three General Lectures on ‘‘ Discoveries in the Northwest,’’ ‘‘Explorations in the 
Northwest,’’ and ‘‘ Occupation of the Northwest.’’ Prof. E. S. Meany. 
Three General Lectures on ‘‘Geografia Fisica, Politica y Economica de Argentina,’’ 
‘*Geografia Fisica, Politica y Economica del Brasil,’’ ‘‘Geografia Fisica, Politica 
y Economica del Peru y de Bolivia.’’ Mr. L. A. Santander. 
Physiography and Meteorology. Dr. M. M. Leighton. 
West Virginia University, Morgantown (June 19-July 29). 
The Teaching of Arithmetic, Geography and History. Miss S. E. Griswold of the 
Chicago Normal School. 
American Social and Economie History. Mr. C. P. Higby of the Fairmont (Va.) 
State Normal School. 


University of Wisconsin, Madison (June 26—August 1). 

Physical and Applied Geography. Asst. Prof. Edward Steidtmann. 

Glaciers and Glaciation. Prof. Lawrence Martin. 

Field Course in Physiography and Geology at Devil’s Lake, Wisconsin. Prof. 
Lawrence Martin. August 7-September 2. 

Commercial and Industrial Geography. Prof. Lawrence Martin. 

Agricultural Geography. Mr. V. C. Finch. 

Geography of South America. Mr. V. C. Finch. 

Geography of Wisconsin. Prof. Lawrence Martin. 

Climate and Man. Mr. E. R. Miller of the U. S. Weather Bureau. 

Topographical Surveying: Field and Office Practice in Camp at Devil’s Lake. 
Assoc. Prof. L. 8. Smith and assistants. 


PERSONAL 


Dr. CHaRLEs C. ApAMs of the New York State College of Forestry at Syracuse 
University will, this summer, be in charge of the fish survey of Oneida Lake which 
was begun last year. Last summer the western half of the lake was covered, and this 
season the remainder of the lake will be surveyed. Professor T. L. Hankinson will 
collaborate with Doctor Adams. 

Dr. HENRYK ArctTowskI, Chief of the Science Division of the New York Public 
Library, is engaged, in collaboration with Mr. L. Kirsch, in the preparation of a study of 
the seasonal changes of storm frequency distribution in the United States. 

Proressok WALLACE W. Atwoop of Harvard University, in addition to his direction 
of the summer field work in the San Juan mountain region of southwestern Colorado, 
noted elsewhere, will also have charge of a U. 8S. Geological Survey party and will 
continue his work on the physiography of the San Juan region. Dr. Kirtley E. Mather 
is to be associated with him in the Government work. 

Mr. O. E. Baker of the Office of Farm Management of the Department of Agricul- 
ture will this summer be engaged in statistical studies chiefly bearing on the relation 
of geographic factors to the distribution of crops and farm enterprises in connection 
with the Atlas of American Agriculture now in preparation. 

Proressor HarLAN H. Barrows of the University of Chicago will be engaged this 
summer in work for the Illinois Geological Survey. 

Mr. E. F. Bean, Chief of Field Parties of the Geological and Natural History Sur- 
vey of Wisconsin, will be in charge this summer of magnetic exploration in north-central 
Wisconsin for the Survey. 

Proressor N. A. Benetson of the University of Nebraska, in addition to the courses 
he will give at the summer session of that institution, noted elsewhere, will continue his 
studies, previously begun under the auspices of the state geological survey, of the Big 
Blue River valley. 

Proressor A. P. Brigham of Colgate University will spend the summer after Au- 
gust 1 at Highland Light, Cape Cod, where he will devote some attention to the geo 
graphic problems of the Cape. 
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Mr. Witsur G. Burrovens will give courses in geography, physiography, and 
geology at the Chautauqua Summer Schools, Chautauqua, N. Y., during the summer. 

PROFESSOR FRANK CARNEY of Denison University, whose courses at the summer 
school of that institution are noted elsewhere, will also be engaged in the preparation of 
a report for the Ohio Geological Survey. 

PROFESSOR JAMES F,. CHAMBERLAIN of the California State Normal School at Los 
Angeles expects to attend the meeting of the National Educational Association in New 
York City, July 3 to 8. Later in the summer he plans to do some field work in 
California. 

Proressor FrepERIC E. CLEMENTs of the University of Minnesota expects to spend 
the early summer in ecological work in the badlands of northwestern Nebraska, in the 
big badlands of South Dakota, and the badlands of the Little Missouri in North Dakota. 
Later he will spend a month at the alpine laboratory of the university’s Department 
of Botany on Pike’s Peak engaged in the spectrophotometric measurement of light. 
Professor Clements then plans to attend the meetings of the Pacific Division of the 
American Association for the Advancement of Science at San Diego, August 8 to 10, 
where he will give a paper on plant succession in badlands. After the meeting he will 
return through Arizona and New Mexico, spending a month or more in the Cretaceous 
and Triassic badlands. He hopes this work will complete his badland studies of the 
past two summers to such a degree that it will prove possible to publish during the 
coming winter a book on badland vegetation which he has under preparation. 

Proressor CoLLieR Coss of the University of North Carolina expects to spend the 
summer in a study of the coast line from Cape Hatteras southward to Cape Sable with 
special reference to the coast people. 

Mr, N. H. Darton of the U. S. Geological Survey has recently returned from a trip 
to Cuba where he went to investigate prospects for artesian water. Many facts were 
obtained as to the geology and physiographic development of the Guantanamo basin. 

Proressor W. M. Davis is at present engaged in preparing a report on his journey 
to the Pacific in 1914. 

PROFESSOR CHARLES R. DRYER expects to spend a large part of the summer in mak- 
ing a field survey of the physical, economic, and human geography of the state of 
Indiana in this, the centennial year of her age. 

Proressor B. K. Emerson of Amherst College expects to spend the summer in 
geological work in central Massachusetts and southern New Hampshire. 

Proressor B. E. Fernow of the University of Toronto will, as a member of the 
Forestry Committee of the Commission of Conservation of Canada, participate in the 
work of that organization in the study of the forest resources of British Columbia, 
which it is hoped to complete this year. The results will be in part embodied on a 
map showing the distribution and quantity of commercial) material, which, it is 
expected, will be published before the end of the year. 

PROFESSOR ELIZABETH F. FisHER of Wellesley College will conduct a geographical 
excursion to the National Parks of the Rocky Mountains. The party will leave Boston 
on July 3 and return to Boston on August 4. The route will include Niagara Falls, 
Yellowstone National Park, Glacier National Park, the Arrowhead Lakes, the Kootenay 
country, and the Canadian Rockies. 

MaAJor GENERAL A, W. GREELY is employing his leisure time at his country home at 
Center Conway, N. H., in writing on Alaska and on Polar exploration. 

Dr. Rosert F. Griees of Ohio State University will, with the aid of a grant from 
the National Geographic Society, continue this summer his researches in the Katmai 
district of Alaska, He hopes to explore the hitherto unvisited voleanoes of the district 
but will devote his attention primarily to a study of the revegetation of the region 
devastated by the great eruption of Mt. Katmai in 1912. Doctor Griggs, it will be 
recalled, contributed an article on ‘‘The Effect of the Eruption of Katmai on Land 
Vegetation’’ to the Bulletin of the American Geographical Society, Vol. 47, 1915, pp. 
193-203, 

Proressor J. W. HARSHBERGER of the University of Pennsylvania will give a course 
on systematic and field botany and one on advanced botany at the summer session of 
the Biological Laboratory of the Brooklyn Institute of Arts and Sciences at Cold 
Spring Harbor from July 5 to August 16. The first course will make the students 
familiar with the phytogeographical regions of Long Island: the sea beach and sand 
dune flora of the southern coast, the pine barren region of the central part of the 
island, the natural prairie of Hempstead Plain, the lake vegetation of Lake Ronkonkoma, 
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the deciduous forest of the great terminal moraine, and the salt marshes and sub- 
merged sea gardens in the immediate vicinity of Cold Spring Harbor. 

Dr. ELLSWORTH HUNTINGTON has just completed an investigation of the causes of 
storms and peculiar seasons such as the spring of 1916. Another piece of research 
which Doctor Huntington has been carrying on for the past fifteen months is also 
just terminated. It relates to the physical strength and mental activity of negro boys 
and girls at Hampton Institute. Daily tests of ten boys and ten girls were made. 
Although the tests were undertaken for geographical purposes they probably represent 
a longer and less interrupted series of tests than have ever been made on so large a 
number of persons for psychological purposes. Doctor Huntington expects to devote 
a good part of the summer to working up the results. 


Dr. WELLINGTON D. Jones of the Department of Geography of the University of 
Chicago is to spend six months in eastern Asia studying the geography of Japan, Korea, 
Manchuria, northern and central China. Doctor Jones will return to Chicago about 
January 1. 


Mr. LeonarD ©. Packarp of the Boston Normal School intends this summer to 
continue his study of the causes of the changes of population in New England. 

Mr. P. LEE PHILLIPS, Chief of the Division of Maps and Charts of the Library of 
Congress, has just completed a monograph on ‘‘The Rare Map of the Northwest by 
John Fitch, Inventor of the Steamboat.’’ In addition, he has two monographs in 
manuscript: one on John With’s first map of Virginia, 1585, and another on Captain 
John Smith’s map of Virginia, 1607. Mr. Phillips has also recently completed a de- 
seriptive list of maps of California and San Francisco to 1865 inclusive and an exten- 
sive descriptive list of maps and views of the city of Washington, with a supplement 
relating to Mount Vernon. These two publications are in the hands of the Librarian of 
Congress on approval with a view to their publication. Mr. Phillips is also getting ready 
for the press a work on which he has been engaged for some twenty years, which is to 
be entitled ‘‘A Descriptive List of Books and Magazine Articles Relating to Maps, 
Map-makers and Views.’’ A small pamphlet has recently appeared from his pen and 
is now ready for distribution, ‘‘ Notes on the Cataloging, Care, and Classification of 
Maps and Atlases, Including a List of Publications Compiled in the Division of 
Maps and Charts.’’ 

Mr. J. W. Repway, the author of well-known geographical text-books, is preparing 
a revisel edition of his ‘‘Commercial Geography’’ and has in hand a new text-book 
on the economic geography of the United States. In addition, he is now engaged in 
a study of atmospheric dust indoors and out-of-doors, a subject on which he has already 
published several papers. 


Dr. Jonn L. Ricu of the Geological Department of the University of Illinois will 
spend the summer in a study of the glacial geology of the Catskill Mountains under 
the auspices of the New York State Geological Survey. 

Proressor V. E. SHELForD of the University of Chicago will give a course of lee- 
tures and seminars on the dynamics of animal growth, with particular reference to 
climate, at the Graduate School of Agriculture at Amherst, Mass., during the first 
week of July and will devote the chief part of the summer to teaching animal ecology 
in the summer session of the University of Illinois, as noted elsewhere, and investigat 
ing the relation of weather to the development of pest insects for the Illinois State 
Laboratory of Natural History. 


ProrFessor J. RuSSELL Smiru of the University of Pennsylvania will be engaged 
this summer in preparing a volume setting forth the results of his investigations to date 
on the question of conservation and agricultural extension through tree-crop agriculture. 


Mr. EUGENE VAN CLEEF of the State Normal School of Duluth, Minn., intends this 
summer to continue his studies of the frost problem as affecting the Duluth region. 
Heretofore frost prevention has been studied in that part of the state with respect to 
extensive crops. Indications are that during the next few years dairying and truck 
gardening for the individual farmer’s use will be substituted. Hence the problem now 
primarily concerns itself with frost prevention where intensive agriculture is practiced. 

Dr. T. WAYLAND VAUGHAN of the U. 8. Geological Survey has completed the follow- 
ing three papers which have just been transmitted for publication by the Carnegie 
Institution as parts of its Publication No, 213: ‘‘Some Shoal-Water Corals from Mur 
ray Island, Australia, Cocos-Keeling Islands, and Fanning Island’’; ‘‘Some Shoal- 
Water Marine Bottom Samples from Murray Island, Australia, and Comparisons of 
Them with Samples from Florida and the Bahamas’’ (in collaboration with Joseph A. 
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Cushman, Mareus Isaac Goldman, Marshall A. Howe, and others); ‘‘ Temperature of the 
Florida Cora! Reef Tract.’’ Doctor Vaughan has also just finished two other papers 
which are of interest from the standpoint of zoégeographie distribution: ‘‘Some Corals 
from the Kermadec Islands,’’ to be published in New Zealand, and ‘‘The Reef-Coral 
Fauna of Carrizo Creek, San Diego County, California.’’ The last-mentioned paper 
is of special interest as in it he shows that in probably Pliocene time the Atlantic 
coral fauna extended into the head of the Gulf of California, but that no trace of any 
coral fauna of the Atlantic facies of a more recent age than Pliocene has yet been 
found on the Pacific side of the continent. It is known that the Oligocene coral faunas 
of the West Indies and the southern United States contain numerous corals of Pacific 
facies, but these no longer exist in the Atlantic Ocean. 

Proressor Rosert DeC, Warp of Harvard University plans to spend the summer 
at Chocorua, N. H., engaged in work on his ‘‘ Climatology of the United States.’’ 

Mr. RAPHAEL Zon, Chief of Forest Investigations of the U. S. Forest Service, is 
planning to complete this summer the phytogeographic map of the United States on 
which he has been engaged in collaboration with Dr. H. L. Shantz. In addition, he will 
be engaged in field work in the Priest River (Idaho), Wind River (Oregon), and 
Feather River (California) forest reserves and the chaparral regions of southern Cali- 
fornia. This work will include the study of forest types in relation to climate and 
soil moisture and soil temperature. 


| 
| 
: 
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EXPLANATORY NOTE 


Nature of Publications. The publications listed in this department necessarily can- 
not all be distinctively geographical in treatment, but they are all chosen for their 
geographical interest or because they contain material for the geographer. They con- 
sist of (a) books or other extensive publications; (b) articles or papers appearing in 
periodicals; and (¢) maps. 


Method of Listing: (a) Form of Entry. Notice may be taken of them either in the 
form of a review, brief comment, or title entry only. Within each unit of the classifi- 
eation used the sequence is as follows: (1) reviews of books, papers, and maps; (2) 
titles of books and papers; (3) titles of maps. The items of each group are listed 
alphabetically according to author or, where anonymous, acocrding to the characteristic 
word of the title. Groups (2) and (3), while mainly consisting of titles only, are 
occasionally supplemented by short comment. The map titles constituting group (3) 
are distinguished by italic type from the titles of text publications. The size of books 
is given in inches to the nearest half inch, the height being given first. 


(b) Classification. The publications listed each month are classified according to 
the system outlined below. It is divided into two major divisions: (1) regional geogra- 
phy and (2) general geography. Under the first are included all publications dealing 
with a definite region, whatever may be the phase of its geography of which they treat; 
under the second, all publications dealing with the principles of geography and 
not with their application to definite regions. In other words, the regional takes pre- 
cedence over the general classification. A paper on the climate of Brazil should be 
looked for under Brazil and not under ‘‘ Meteorology and Climatology.’’ Readers 
desiring to look up all the publications, including the regional ones, which deal with 
a general phenomenon, are referred to the semi-annual index, where under the specific 
headings such as ‘‘ physiography,’’ ‘‘earthquakes,’’ ‘‘climatology,’’ ete., they will find 
the titles in question. 

In the following classification the regions of the earth are taken up first and the 
subdivisions of general geography last—although the inverted order would be more 
logical—because of the greater general interest in this phase of geography and the 
greater number of publications dealing with it. 

About fifty regional divisions have been established. In so doing, the thought has 
been to create divisions that are broadly homogeneous and to adjust the size of each 
division to its importance in geographical literature. In some cases this has led to the 
grouping of several countries together; in others to the retention of a single country as 
a division by itself; and in still others, as in the case of the United States and Canada, 
for obvious reasons, to the subdivision of a country into smaller units. Although 
political areas have on the whole been the units used, in some eases, as for Africa and 
India, it has been necessary partly to disregard these in order not to break up related 
regions. The divisions are enumerated as far as possible in their natural order, 
beginning with the western hemisphere, so that contiguous areas may follow one another. 

The regional divisions are shown on the adjoining map of the world in two hemi- 
spheres, on which the numbers correspond with those in the synopsis, The boundaries 
on the map refer only to the land areas which they enclose. Areas included in a 
division but not expressed in the heading used for it, such as detached islands, are 
indicated in the explanatory column of the synopsis. 

The classification of general geography aims to subdivide its main divisions into their 
constituent parts. The subjects included under the headings used will likewise appear 
from the explanatory column of the synopsis. 

All publications are classified according to the division with which they predomi- 
nantly deal. A map of Europe and the Near East would thus be listed under ‘‘ Europe; ’ 
a paper on the climatic basis of vegetational distribution, under ‘‘ Phytogeography and 
Zoégeography.’’ 

All divisions of the classification are not necessarily represented in each issue. 


| 
| 
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SYNOPSIS OF CLASSIFICATION 
Regional Geography 
Titles of Headings Other Areas Included 
NortH AMERICA 
General 
1 Alaska 
Canada 
General 
f 2 Yukon, Northwest Territories, Southampton I., Coats I. 


British Columbia 
3 Alberta, Saskatchewan, Mani- 
toba 
4 Ontario, Quebec Labrador coast, Mansel I. 
5 Maritime Provinces, Newfound- 
land 


/ if c f 7? 
| 44 \ | | 


GEOGRAPHICAL 


Titles of Headings 
NortaH AMERICA (continued) 
United States 
General 
6 North Atlantic States 
7 South Atlantic States 
8 North-Central States 
9 South-Central States 
10 Western States 


11 Mexico and Central America 


12 West Indies 


PUBLICATIONS 


Other Areas Included 


Panama; Gaudalupe I., Revilla Gigedo Is., 
Clipperton I. 

3ermuda; Curacao, Aruba, 
Trinidad, but not 
islands 


Buenayre, 
Venezuelan coastal 


FRIGAT sty) | N D / W 
can | 
\ \ | A i Aug, >) 
>. \ Heart | / N 
4 \ \ | / / / . 
\ \ 47 | / / 43 


80 THE GEOGRAPHICAL REVIEW 


Titles of Headings 
SoutH AMERICA 
General 
13 The Guianas, Venezuela, Colombia 
14 Ecuador, Peru, Bolivia 
15 Brazil 


16 Paraguay, Uruguay, Argentina, Chile 


EUROPE 
General 
17 British Isles 
18 The Low Countries, Luxemburg 
19 France 
20 Switzerland, or the Alps 
21 Germany 
22 Seandinavia, including Finland 
23 Russia 
24 Austria-Hungary 
25 Balkan States, including Rumania 
26 Italy 
27 Spain, Portugal 
AFRICA 
General 
28 Atlas Region 
29 Sahara, including Egypt 
30 Sudan and Upper Guinea 
31 Congo Basin and Lower Guinea 
32 East Africa 
33 South Africa 


34 Madagascar and Adjacent Islands 


General 
35 Turkey in Asia, Arabia, Caucasia, 
Iran 
36 Russian Central Asia 


37 Siberia 

38 Manchuria, Korea, Japan 

39 Mongolia, Chinese Turkestan, Tibet 
40 China 

41 India 


42 Farther India, including Burma 
43 Malay Archipelago, including the 
Philippines 
AUSTRALASIA AND OCEANIA 
General 
44 Australia, New Zealand 


45 Melanesia, Micronesia, Polynesia 


PoLAR REGIONS 
General 
46 Arctic 
47 Antarctic 


OCEANS 
Worip as A WHOLE AND LaRGER Parts 


Other Areas Included 


Cocos I., Malpelo I. 

Galapagos Is. 

Fernando Noronha I[., St. Paul L, Trin- 
idad I. 

San Ambrosio I., Juan Fernandez I., Falk- 
land Is, 


Channel Is. 


Iceland, Faroe Is. 


Malta 
Azores 


Madeira, Canary Is. 


Cape Verde Is., Fernando Po 

8S. Thomé and Principe Is., Annobon I. 

Socotra L. 

Ascension I., St. Helena, Tristan da 
Cunha, Gough I. 

Comoro Is., Amirante Is., Seychelles Is., 
Mascarene Is. 


Cyprus (Iran—Persia, Afghanistan, Bal- 
uchistan ) 

—General Government of the Steppes, 
General Government Turkestan, Bok- 
hara, Khiva 


Ceylon, Laccadive Is., Maldive Is., Chagos 
Is. 

Andaman Is., Nicobar Is. 

Cocos Is, 


Norfolk I., Lord Howe I., Chatham Is., 
Bounty Is., Antipodes Is., Auckland Is., 
Campbell I. 


American Arctic Archipelago 

Amsterdam I., St. Paul I., Kerguelen L[., 
Heard I., Crozet Is., Prince Edward Is., 
Bouvet I., South Georgia, Sandwich Is., 
Dougherty I., Macquarie I. 
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General Geography 


Titles of Headings Subjects Included 
MATHEMATICAL GEOGRAPHY 
General 
Astronomical Geography Orientation on the celestial sphere; rota- 
tion and revolution; time 
Surveying and Geodesy Navigation; size and shape of the earth 
Cartography Projections; map content; cartometry; 


globes and relief models 
PHYSICAL GEOGRAPHY 


General 
Geophysics Density; condition of the interior; deter- 
mination of gravity; terrestrial mag- 
z netism; atmospheric electricity 
Geology and Geomorphology Seismology 
Hydrography and Oceanography Potamology; limnology 
Meteorology and Climatology Phenology; aérology 
Phytogeography and Zoégeography 
HuMAN GEOGRAPHY 
General 
Anthropology and Ethnology 
Anthropogeography Population and population density; his- 
tory of settlement; city geography 
Economic Geography 
General 
Production Natural products; agriculture; forestry 
Distribution Commerce; transportation 


History OF GEOGRAPHY AND EXPLORATION Biographies; historical geography 


EDUCATIONAL GEOGRAPHY Methodology 


NORTH AMERICA 


UNITED STATES 
General 


FoNKALSRUD, A. O., with the collaboration of BEaTriceE STEVENSON. The Scandi- 
navian-American. 167 pp. K. C. Holter Publ. Co., Minneapolis, 1915. 75 cents. 
7x5. 

While discussion is raging around the hyphen, it is of value to get a book that sets 
forth soberly and with knowledge the history and achievements of one of our alien groups. 
What has it contributed to American life? Has it assimilated rapidly, and has assimi- 
lation been good for it? The present book does not answer these questions as fully and 
clearly for the Scandinavian group as we might wish, yet it marks a distinct contribution. 
By far the most valuable chapters are those dealing with the great Northwest, which 
is treated with first-hand knowledge and critical insight. The total number of Scandi- 
navians in the states of Illinois, Michigan, Minnesota, Wisconsin, Iowa, the Dakotas, and 
Nebraska was, in 1910, 756,047, or 60.04 per cent of all the Scandinavians in the United 
States. This included only the first generation, and as‘'many of the settlements are com- 
paratively old, there must be added the children and childrens’ children. Minnesota 
touched the high-water mark in 1900, when 43 per cent of the population of the state was 
Scandinavian. 

The authors pay tribute to the toil of the early pioneers, which has won for them 
the wide acres of the Northwest, including almost the whole of the Red River Valley, 
‘*the bread basket of the world.’’ This very toil has precluded any ardent pursuit of 
culture on the part of the first generation. In fact, the Scandinavian tends to become 
Americanized before he has time to set the mark of his native traditions upon American 
life. His adaptability, his affinity with the American type, and his self-distrust in a 
great, strange country all combine to make an American of him as fast as possible. The 
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second and third generation, on the other hand, have consciously taken up the study of 
Northern languages, literature, and music as a part of their intellectual equipment. In 
polities the Scandinavian make but a fair showing; although Minnesota has had four 
Seandinavian governors, the number of Scandinavian office-holders is not in proportion 
to their number. It is the church with its schools and benevolent institutions that con- 
stitutes the greatest social contribution of the Scandinavian immigrants, and through it 
a valuable element of stability has entered their lives. HANNA ASTRUP LARSEN, 


CAMPBELL, M. R., AND F. R. CLarK. Analyses of coal samples from various parts 
of the United States. U. 8. Geol. Surv. Bull. 621-P, pp. 251-370. Washington, 1916. 

—— Climatological data for the U. S. by sections, February, 1916 (Vol. 3, 
No. 2). Maps. U.S. Weather Bur. | Publ.| No. 574. 

Dorrance, J. G. Shipbuilding resuming its old-time importance in American 
commerce and industry: Activity of our shipyards since the outbreak of the 
European War. Ills. Scientific American, 1916, May 27, pp. 550-551, 

—— Fog, Annual hours of, 1885-1915. Monthly Weather Rev., Vol. 44, 1916, 
No. 1, pp. 21-22. [Reprinted from Lighthouse Service Bull., Dec., 1915, No. 48, p. 194. 
Data deal with Atlantic and Pacifie coasts and Great Lakes. | 


Gerson, Oscar. Our colonial history from the discovery of America to the 
close of the Revolution: Grades 5A-5B, New York City edition. 195 pp.; maps, 
ills., index. Hinds, Noble & Eldredge, New York, 1915. 38 cents. 8x6. 

Grover, N. C., C. C. Covert, anp G. C. Srevens. Surface water supply of the 
United States, 1913. Part 1: North Atlantic coast basins. 189 pp. Ills. U. 8. 
Geol. Surv. Water-Supply Paper 351. Washington, 1915. 


Henry, A. J. Floods of January-February, 1916, in the lower Mississippi and 
in southern California. Monthly Weather Rev., Vol. 44, 1916, No. 1, pp. 28-38. 


Indian Affairs, Report of the Commissioner of, to the Secretary of the 
Interior for the fiscal year ended June 30, 1915. 219 pp.; map. Dept. of the 
Interior, Washington, 1915. [Accompanied by a map, 1:8,200,000, showing Indian 
reservations in 1915. Although not its primary purpose, it is also helpful in showing 
the main railroads of the country. ] 


Kemp, J. F. Buried river channels of the northeastern states. Map, diagrs., 
ills. Proc. and Coll. of the Wyoming Hist. and Geol. Soc., Vol. 14, 1915, pp. 35-54. 
Wilkes-Barre, Pa. 

Lane, F. K. The nation’s pride. Diagrs., ills. Natl. Geogr. Mag., Vol. 28, 1915, 
No. 6, pp. 589-606, [A survey of our national resources and opportunities, abstracted 
by Franklin K. Lane, Secretary of the Interior, from his report to the President for 
1915.] 

Mac Coun, TowNsEND. An historical geography of the United States. 47 map 
plates with 46 pp. of explanatory text; index. Silver, Burdett & Co., New York, Bos- 
ton, Chicago [1911]. 90 cents. 744 x6. [The province of historical geography, aecord- 
ing to the preface, ‘‘is to draw a map of a country as it appeared after each of the 
different changes it has gone through, and then point out the historical causes which 
have led to the changes on the map.’’ The first function of this definition is performed 
by a set of nearly fifty maps; the second, by an explanatory text. The maps, which 
are poor in technical execution, give a comprehensive survey of the territorial changes 
in American history. They are solely political and do not touch upon past economic 
conditions—a field so fruitfully cultivated by the modern historical school, which appre- 
ciates the importance of geographic influences. ] 


McSweeney, E. F. The problems of port development. 29 pp. Wright & 
Potter Printing Co., Boston, 1915. [The specific title of the main part of the article, 
which was delivered as an address at the Fourth Annual Convention of the American 
Association of Port Authorities at Los Angeles, Cal., Sept. 13-15, 1915, is ‘‘ Public 
Control of Our Water-Fronts and the Obstacles To Be Overcome.’’ The author is chair- 
man of the Directors of the Port of Boston. ] 

MarrHes, F. E. The conference on the delineation of physiographic provinces 


in the United States. Annals Assoc. Amer. Geogrs., Vol. 5, 1915, pp. 127-129. [Ab- 
stracted in the May Review, pp. 372-373.] 


Norton, T. H. The potash famine: Its magnitude and effects, and remedies 
promised for the future. Diagrs. Scientific American, 1916, Feb. 5, pp. 146 and 
163-164. 


—— Physician, The, and the Weather Bureau. Map. Monthly Weather Rev., 
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Vol. 44, 1916, No. 1, pp. 22-23. [Abstracted from a paper with this title by Ford A. 
Carpenter, Journ. Amer. Medical Assoc., Chicago, Vol. 66, 1916, pp. 6-11.] 

SHERRILL, C. H. French memories of eighteenth-century America. viii and 
335 pp., ills., bibliogr. Charles Scribner’s Sons, New York, 1915. $2. 84 x6. [A 
mosaic of the Revolutionary period of our country, put together from the writings of 
the French men and women who came to this country during those years as soldiers, 
diplomats, scientists, financiers, or business men. There are chapters on labor, manu- 
facturers, commerce, foreign trade, and the Allied armies. The method followed is to 
quote in full the exact words of the writers cited and to connect the whole narrative 
by a discriminating, explanatory text.—D. H. B.] 

SKELLY, J. W. Mississippi River stages, 1915» and hydrograph, 1861-1914. 
Engineering News, Vol. 75, 1916, No. 8, pp. 350-35 

Smiru, G. O. The people’s interest in water-power resources (Contributions to 
the Hydrology of the United States, 1916). U. 8S. Geol. Surv. Water-Supply Paper 
400-A, pp. 1-8. Washington, 1916. [Paper read at the Second Pan-American Scientific 
Congress, Washington, Dec., 1915-Jan., 1916. ] 


SorrRELL, L. C. Dislocations in the foreign trade of the United States resulting 
from the European War. Diagrs. Journ. Political Econ., Vol. 24, 1916, No. 1, 
pp. 25-75. Chicago. 


North-Central States 


—— Erie-Michigan waterway. Map. Bulli. Atlantic Deeper Waterways Assoc., 
Vol. 8, 1915, No. 1, pp. 10-11. [Proposed waterway from Buffalo to Chicago via Lake 
Erie, Maumee River to Fort Wayne, and thence via canal to Lake Michigan. | 

GRINNELL, G. B. The fighting Cheyennes. ix and 431 pp.; maps, diagrs., index. 
Charles Seribner’s Sons, New York, 1915 D. $3.50. 9x6. [Deals with the wars of the 
Cheyennes both from the white man’s and the Indian’s point of view. Besides the 
battle plans there are a number of well-drawn outline maps of the central Great Plains 
showing the trails and settlements at various periods (e. g., 1850-60, 1864-65). | 


Hankinson, T. L. Notes on birds of regions with primitive prairie conditions. 
Wilson Bull., Vol. 28, 1916, No. 1, pp. 5-11. Wilson Ornithological Club, Chicago. 

Horcukiss, W. O., assisted by E. F. Bean, and O. W. WHEELWRIGHT. Mineral 
land classification, showing indications of iron formation in parts of Ashland, 
Bayfield, Washburn, Sawyer, Price, Oneida, Forest, Rusk, Barron, and Chippewa 
Counties [Wisconsin]. viii and 378 pp.; maps, diagrs., ills, index. Wisconsin 
Geol. and Nat. Hist. Surv. Bull. No, 44: Econ. Ser. No. 19. Madison, 1915. [A survey 
of an area in northwestern Wisconsin forming part of the general Lake Superior iron 


district. There is a general geologic map on the scale of 1:380,160, besides numerous 
detailed maps of townships. | 


Leonarp, A. G. The lignite deposits of North Dakota. Ills. Quart. Journ. 
Univ. of North Dakota, Vol. 6, 1916, No. 3, pp. 234-240. 


Moopy, F. B. Protection of beaver in Wisconsin. Ills. Amer. Forestry, No. 268, 
Vol. 22, 1916, pp. 220-224. [The beaver as a preventive agency against forest fires. ] 

O’ Hara, Ne C. An early magazine article on the Black Hills. Ills. Pahasapa 
Quart., Vol. 5, 1916, No. 4, pp. 11-15. South Dakota School of Mines, Rapid City, S. D. 
[Reference i is — an artic “le by Leander P. Richardson published in Scribner’s Monthly 
for April, 1877.] 

SIEBENTHAL, C. E. Origin of the zinc and lead deposits of the Joplin region, 
Missouri, Kansas, and Oklahoma. 283 pp.; maps, diagrs., ills., index. U. S. Geol. 


Surv. Bull. 606. Washington, 1915. [Contains an expressive generalized topographic 
map of the Ozark uplift. ] 


_Srrarron, J. H. The development of ore unloading on the Great Lakes. 
Diagrs., ills., bibliogr. Journ. of Cleveland Engin. Soc., Vol. 6, 1913, No. 1, pp. 3-26. 
Cleveland, O. 


Edgington, Illinois-lowa, shee map of the United States. | 
1:62,500. Surveyed in 1913; edition _ 1916. U. 8. Geological Survey, Washington, 
D. C. [A mature, strongly braided river (the Mississippi) traversing a submaturely dis- 


sected plain, Note that the forests are largely confined to the valleys, and that the 
people live almost wholly on the flat, open uplands. Compare with conditions in the 
mature plateau of West Virginia (Logan sheet), the folded Appalachian Mountains of 
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Pennsylvania (New Bloomfield sheet), or the glaciated mountains of Maine (Bethel 
sheet), where the inaccessible, rugged uplands are forested and the population dwells 
in the cleared valley bottoms.—D. W. J.] 


Aitkin, Minnesota, sheet. [Topographic map of the United States.| 1:62,500. 
Surveyed in 1914; edition of 1915. U.S. Geological Survey, Washington, D. C. [A 
typic al portion of the glaciated plain of central Minnesota through which the Missis- 
sippi River pursues a meandering course over a marshy flat between two morainic belts. 


Fic. 1—Meanders in the upper Mississippi from the 
Aitkin, Minn., topographic sheet. 
The accompanying sketch from the center of the sheet shows that not even the 
lower Mississippi can surpass this small headwater branch in the intricacy of its meander y 


pattern. The Aitken sheet will be serviceable to teachers who desire to illustrate all 
stages of meander and oxbow lake formation.—D. W. J.] 


SOUTH AMERICA 
The Guianas, V enezuela, Colombia 


Scuutter, Rupo.r. The Ordaz and Dortal expeditions in search of El-Dorado 
as described on sixteenth-century 1s a 15 pp.; maps, bibliogr. Smithsonian 
Micellaneous Collections, Vol. 66, 1916, No. 

The first of the two maps described is Ov aa 8 ‘—. (Orinoco) map con- 
tained in the second volume of his ‘‘ Historia — y Natural de las Indias’’ (Imprenta 
de la Real Audiencia de la Historia, Madrid, 1852). The map is undated, but internal 
evidence makes it certain that it was not drawn before 1542. Its legends include refer- 
ences to the expeditions of Diego de Ord4z (1532), Herrera (1535), and those of Dortal 
(1536 and 1540). The second is an anonymous map bearing the title ‘‘ Mapa de los rios 
Amazonas, Esequibo 6 Dulce y Orinoco y de las eomarcas adyacentes.’’ The date 1560, 
ascribed to it by the editors of the British Guiana Boundary Arbitration (Venezuela: 
Atlas, Pl. 76, Baltimore, 1898) has been generally accepted. In addition to legends 
relative to the Orddz expedition, it notes that of Orellana and the Portuguese colonizing 
expedition commanded by Luis de Mello, 1554. 
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British Guiana: Report for 1914-15. 28 pp.; map. Ann. Colonial Repts. 
No. 874. London, 1916. 


DuckE, A. La région des rapides de Cupati (extréme sud-est de Colombie). 
La Géogr., Vol. 30, 1914-15, No. 5, pp. 365-372. Paris. 

Fow Ler, FRANK. Report on the Lands and Mines Department, British Guiana, 
for the year 1914-1915. xii and 28 pp. Georgetown, Demerara, 1915. 

McKiraHAN, SAMUEL. Mining in Surinam (Dutch Guiana). Pahasapa Quart., 
Vol. 5, 1916, No. 3, pp. 26-29. South Dakota School of Mines, Rapid City, 8. D. 


BRAZIL 


MAGALHAES, BAsiLio DE. Expansao geographica do Brasil até fins do seculo XVII. 
147 pp.; bibliogr. Imprensa Nacional, Rio de Janeiro, 1915. 914 x 6%. 

The well-known Brazilian writer, Dr. Basilio de Magalhaes, presented under the above- 
quoted title a large and ably written memoir to the First Congress of National History 
held at Rio de Janeiro in 1914 under the auspices of the Geographical and Historical 
Institute of Brazil. It reviews the progress of geography made in Brazil since its dis- 
covery up to the close of the seventeenth century, with many interesting and useful 
details and critical notes concerning this important theme. 

The whole work is divided into several chapters, each of them corresponding to the 
respective principal period of geographical development, with a detailed aecount and 
analysis of the main factors which in the opinion of the author have contributed directly 
and indirectly to the geographic and cartographic progress of Brazil. The first chapter 
relates to the demareation line which, according to the treaty of Tordesillas (1494), 
should have been the official border of the Spanish and Portuguese discoveries in the New 
World. In such a summary it is, of course, impossible to clear up the extremely complex 
questions, historical as well as geographical (cartographical), related to the imaginary 
border established by the Pope Borgia. 

In the following chapter, which is one of the most interesting of the whole memoir, 
the author reviews the different exploring expeditions carried out mostly by Portuguese 
adventurers into the unknown interior of Brazil during the years 1504 to 1696. The 
next chapter, not less interesting and important than the former, and called by the writer 
the ‘‘eycle of the spontaneous development of Brazilian geography’’ embraces a very 
able résumé of the numerous expeditions undertaken by Portuguese fortune hunters, from 
1526 to 1700. The enterprises of these unofficial explorers—the real geographers of the 
period—had ordinarily two objects: first, the discovery of the fabulous gold and silver 
mines of whose alleged existence the Portuguese settlers were chiefly informed by their 
Indian associates; and, second, and almost as lucrative as the first, the enslavement of 
poor and defenceless native Indians. They were generally surprised at night; the men 
of the tribe were killed if they resisted; and the rest enslaved. The old people, unable 
to render personal service to the invaders, and a burden to them during the long and 
perilous journey homewards, were mercilessly killed. Entirely new is the study of the 
influence upon earlier geographic progress in Brazil of the breeding of cattle, to which 
undoubtedly is due the discovery of the so-called campos in the southern and western 
regions. Finally, the author analyzes, yet too briefly, the geographical work done by the 
members of the different Catholic orders which in the past centuries were established 
among the native Indians of Brazil. 

The ‘‘appendix’’ contains a bibliographical list consisting mostly of Brazilian litera- 
ture. R. SCHULLER. 

—— Brazil and meat production. South Amer. Journ., Vol. 80, 1916, No. 12, 
pp. 235-237. [Brazil, now occupying third place among the cattle-producing countri7s 
of the world, is fast developing her export trade in meat. During the first nine months 
of 1915, over 3,000,000 kilograms of frozen meat were shipped from Santos, where the 
most notable increase is reported. 


—— Brazilian commerce in 1915. South Amer. Journ., Vol. 80, 1916, No. 13, 
pp. 255-256. 

Keiser, R. L. Rio Grande do Sul. 11 pp. Suppl. to Commerce Repts., Ann. 
Series, 1916, No. 40a. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, 
Washington, D. C. 


LAWRENCE, F. E. Brazilian opportunities and the Brazil Railway. Map, ills. 
Engineering News, Vol. 75, 1916, No. 8, pp. 345-350. 


Morize, H. Sur le champ électrique de l’atmosphére 4 Rio de Janeiro. 
Diagrs. Terrestrial Magnetism and Atmospheric Electricity, Vol. 20, 1915, No. 4, 
pp. 175-181. 
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Parana, The state of. South Amer. Journ., Vol. 80, 1916, No. 11, pp. 215-216. 
| Paran& possesses a wealth of pastoral and forestal resources, but at present the only 
staple production is maté. Maté accounts for over 85 per cent of the exports, and the 
output has been still further stimulated by satisfactory arrangements between Brazil 
and Argentina in regard to the latter’s import trade. ] 


EUROPE 
BritisH IsLes 


Srone, GILBERT. Wales: Her origins, struggles and later history, institutions and 
manners. xxxvi and 455 pp. F. A. Stokes Co., New York, 1915. $2.50. 9x6. 

A more suitable title would be ‘‘ The Welsh,’’ for the volume has to do little with the 
land, much with the people. Indeed it is not a work for the geographer, as a geographer, 
inasmuch as it is occupied wholly with details of the archaeology and history of the Welsh 
folk. It is indeed richly illustrated, but, here again, the dozens of full-page plates exhibit 
landscapes a few, castles several, and a profusion of arrows, utensils, vases, shields, 
statues, monuments, seals, mounds, and sepulchers. The frontispiece, a symbolic picture 
of a venerable bard with his lyre among impressionistic Welsh crags, fitly begins a book 
which sets out in the dim spaces of Neolithic time and passes by stepping stones of relic 
and tradition, through eras of Druid, Brython, Roman, and Anglo-Saxon to the modern 
principality. 

There is not even a map of modern Wales, the least antique item in the meager outfit 
of four maps being an outline sketch showing the location of the very numerous castles. 
All in all, however, the volume is interestingly written, well and handsomely made and 
bids effectually for the attention of all who would know more of the beginnings and 
ongoing of this fascinating, rather clannish, highly imaginative, and close-knit branch of 
Britain’s population. ALBERT Perry BricgHaM. 


FiLeminG, Rurus. Edinburgh. Suppl. to Commerce Repts., Ann. Series, 1916, No. 
19b, pp. 1-8. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Washing- 
ton, D. C. 


Hooper, JoHN. Periodic migrations of Irish agricultural labourers. Monthly 
Bull. of Econ. and Social Intelligence, Vol. 60, 6th year, 1915, No. 12, pp. 105-114. 
Internat]. Inst. of Agrie., Rome. 


Horner, Dr. The water-bearing strata of the city of Edinburgh. Map, diagrs. 
Trans. of the Edinburgh Geol. Soc., Vol. 10, 1914, Part 2, pp. 97-109. 

Morris, A. Merionethshire. (Series: Cambridge County Geographies.) ix and 160 
pp.; maps, diagrs., ills. The University Press, Cambridge (G. P. Putnam’s Sons, Amer. 
Agents), 1913. 74%4x5. 

Muir, T. S. East Lothian. (Series: Cambridge County Geographies.) viii and 
117 pp.; maps, diagrs., ills. The University Press (G. P. Putnam’s Sons, Amer. Agents), 
Cambridge, 1915. 714 x5. 

Skinner, R. P. United Kingdom. Suppl. to Commerce Repts., Ann. Series, 1916, 


No. 19a, pp. 1-11. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Wash- 
ington, D, C. 


SLATER, GILBERT. The making of modern England. (New revised edition.) 
With a prefatory note by J. T. Shotwell. xli and 308 pp. Diagrs., index, bibliogr. 
Houghton Mifflin Co., Boston [1915], 8x5%. 


Woopwarp, H. B. Notes on the geology of Raasay. Bibliogr. Trans. of the 
Edinburgh Geol. Soc., Vol. 10, 1914, Part 2, pp. 164-195. [The island of Raasay lies 
between Skye and the mainland of Scotland.] 


AFRICA 
Sourmn AFRICA 


Lucas, CuarLes. A historical geography of the British colonies: Vol. 4, South 
Africa, new edition. Part I: History to 1895. viii and 331 pp.; maps, index. 
Part II: History to the Union of South Africa. viii and 533 pp.; maps, index, 
bibliogr. Part III: Geographical. Revised by A. B. Keith. 332 pp.; maps, index. 
The Clarendon Press, Oxford, 1913, 1915, and 1913. Parts I and III, 9s/9d; 
Part II, $1.60. x5. 

These three small volumes, of which the first has already been briefly noticed (Bull. 

Amer. Geogr. Soc., Vol. 47, 1915, p. 61), give a clear picture of the southern end of 
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Africa from the earliest visits of European sailors to the present time. Unlike most 
condensed histories, the story is not dry. There is flesh on the framework, interest in 
the narrative, and a goodly flavor of philosophy in the treatment. 

(1) Early in the seventeenth century the English East India Company dumped at 
the Cape a certain number of condemned criminals who had been pardoned, ‘‘to make 
diseoveries in those places where they should be left.’’ No trace of them was later 
found, and they probably died at the hands of the Hottentots. 

Then the ships of the various companies in the East Indies trade began to stop at Table 
Bay to deposit letters under stones or in the ground for other vessels to pick up. It was 
the first post office in South Africa; the half-way house between Europe and the Indies. 
It was not till the middle of the century that the Dutch East India Company thought it 
worth while to found a station at Table Bay. This is how the Boers, or Dutch farmers, 
appeared upon the scene, making much small history through their scrimmages with the 
natives and enslavement of them and the slow penetration of their little farms into the 
hinterland. For a century and a half the Boers fought, worked, and trekked in South 
Africa till finally England took them under her wing as one of the prizes won in war 
from the Netherlands. Since 1814 the British have been in possession of the southern 
end of Africa, a period marked by stirring episodes, culminating in the great Boer war 
(1899-1902), the outeome of which was to add to the British Empire the most of Africa 
south of the Zambezi. This result was most ably abetted and promoted by that genius, 
Cecil Rhodes, who had been ably excoriated by the British press for what he had done 
to bring the war about. 

(2) The second volume is given to the history of that war, and it is a graphie and 
absorbing story. No one, excepting the historian who seeks original sources, need ask 
for a better account of it than this. 

(3) Doctor Keith, in the third volume, shows British South Africa as it is today. 
What he says of progress there may also be said of some different environments in other 
parts of Africa, He assures us that in tropical Northern Rhodesia the white death rate 
does not greatly exceed that in Europe and North America; this is due to advancing 
knowledge of the requirements of tropical hygiene. The number of white women in 
Southern Rhodesia is steadily increasing, to the great improvement of social conditions. 
About 100,000 square miles in that region have a climate in which European children 
may flourish; and a territory there, larger than New York state, has economic and all 
other conditions fully suitable for European settlement and enterprise. He adds that 
the administration of all British South Africa is based on the importance of interfering 
as little as possible with native organization. Cyrus C, ADAMs. 


Ligutrroor, B. The geology of the north-western part of the Wankie coal- 
field. Maps, diagrs., ills., bibliogr. Geol. Surv. of Southern Rhodesia Bull. No. 4, 
pp. 3-49. Bulawayo, 1914. 


Marais, E. N. Les effets d’une extréme sécheresse dans l’Afrique du Sud. 
Rev. Gén. des Sci., Vol. 27, 1916, No. 4, pp. 112-115. [Based on an article in the 
Agric. Journ. of the Union of So. Africa.]| 

Maurer, H. B. The coal resources of Rhodesia. Map, bibliogr. Geol. Surv. of 
Southern Rhodesia Bull. No, 4, pp. 56-61. Bulawayo, 1914. 

McDonap, D. P. The study of ore-deposits in South Africa. Proc. (to aceom- 
pany Trans.) of the Geol. Soc. of South Africa, Jan. to Dec., 1915, pp. xxi-xxxii. 

Me.ior, E. T. The upper Witwatersrand system. Map, diagrs. Trans. of the 
Geol. Soc. of South Africa, Vol. 18, 1915, pp. 11-56. [Concludes with a discussion of 
the conditions of deposition of the system; in particular of the deltaic origin of cer- 
tain beds. ] 

Preroip, A. I. Viticulture in South Africa. Monthly Bull. of Agric. Intelligence 
and Plant Diseases, Vol. 7, 1916, No. 1, pp. 1-30. Internatl. Inst. of Agric., Rome. 

Rogers, A. W. Geitsi Gubib, an old volcano. Map, diagr. Trans. Royal Soc. 


of South Africa, Vol. 5, 1915, Par? 3, pp. 247-258. Cape Town. [(German) Southwest 
Afriea. 


Tuomson, A. R. The Wankie colliery and method of working the coal. 
Diagrs. Geol. Surv. of Southern Rhodesia Bull. No. 4, pp. 50-55. Bulawayo, 1914. 


ASIA 
TURKEY IN AsIA, ARABIA, CAUCASIA, IRAN 


Bury, G. W. Arabia Infelix, or the Turks in Yamen. x and 213 pp.; maps, ills., 


index. Maemillan & Co., London, 1915. $1.88. 9x54. 
Arabia is still one of the world’s least known regions, and anyone who succeeds to 
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lift the veil of general ignorance a little higher, as the author has done, may lay title 
to commendable accomplishment. Over ten years’ official service in British territory in 
the southwestern corner of the peninsula have not been spent in vain, in Mr. Bury’s ease, 
for his pages teem with first-hand information on the many-sided life of the unfortunate 
Yamen provinee which he describes. 

He pictures at the very start a province imperfectly held by its Turkish captors, 
with the natives making no effort to conceal their scorn of the sultan ’s impotency. His 
descriptions of the inhabitants will be welcome to anthropologists, in spite of their 
brevity or attribution to legendary origins. Much in the same way the subject-matter 
of his chapters bears on geography continually, without fitting, however, in a methodically 
prepared framework. 

Economic questions occupy considerable space. Yamen was evidently once more 
prosperous, and the implication contained in the title will strike the reader particularly 
if he should remember that Yamen is, by soil and climate, the most favored province in all 
Arabia. It is strange to find no reference to the decay of trade in the province as being 
a cause of the endeavors of Turkish governors to divert the flow of imports and exports to 
Hodeida from their natural ports in the south on British territory. The moist uplands 
which form the most productive districts of the vilayet are in reality barred from the 
sea on the west by parallel coast ranges. The projected Hodeida-Sanaa railway was 
destined, in the minds of the Turkish rulers, to overcome the natural dependence on the 
Aden protectorate, besides providing rapid transportation for Turkish regiments. 


Frecu, F. Die armenischen Burgen. Ills. Zeitschr. Gesell. fiir Erdkunde zu 
Berlin, 1915, No. 9, pp. 576-580, 

—— Strategy of the Great War, The: The road to Egypt and India. Map, 
ills. World’s Work, Vol. 31, 1916, No. 5, pp. 555-569. 

Tuimm, ©. A. Turkish self-taught, with pronunciation. 4th 
edit., revised by G. Hagopian (Marlborough’s Self-Taught Series). 138 pp. Ills. E. 
Marlborough & Co., London, 1910. 60 cents. 7%) x! 


Wuitine, J. D. Jerusalem’s locust plague, ite a description of the recent 
locust influx into Palestine, and comparing same with ancient locust invasions 
as narrated in the Old World’s history book, the Bible. Map, ills. Natl. Geogr. 
Mag., Vol. 28, 1915, No. 6, pp. 511-550. 


HUMAN GEOGRAPHY 
EconoMiIc GEOGRAPHY 


Production 


Benetson, N. A., AND DONEE GrirrirH. The wheat industry. (The Industrial 
Series.) xiii and 341 pp.; maps, diagrs., ills., index. The Macmillan Co., New 
York, 1915. 65 cents. 7144 x5. 

This is an elementary volume designed, mainly as a reference work, for the upper 
grades of elementary se hools. Two main lines of thought receive emphasis, viz. the proe- 
ess of wheat production and the regional distribution of the cereal. In all there are 
seventeen chapters, of which seven discuss the processes of production, distribution, and 
milling, while six relate to the regional distribution of wheat. The book is written in 
an interesting style, and the text is well illustrated. At the close of the chapters are 
review questions and exercises, designed to guide the pupils in studying and to form an 
outline for class room discussions. The volume belongs to the publisher’s Industrial 
Series of which the editor is Dr. G. E. Condra. A. L. BisHop. 


Boyer, Jacques. Le sucre de canne et la guerre. Ills. La Nature, No. 2216, 
1916, Mar. 18, pp. 177-181. 


Buttock, WILLIAM. Timber from the forest to its use in commerce. (Series: 


Pitman ’s Common Commodities of Commerce.) ix and 149 pp. IIls., index. Sir Isaac 
Pitman & Sons, Ltd., London and New York. 75 cents. 74% x5 

DamMER, BRUNO, AND OsKark TieTzeE. Die nutzbaren Mineralien, mit Ausnahme 
der Erze, Kalisalze, Kohlen und des Petroleums. Maps, diagrs., ills. ., index. Vol, 1: 
xv and 501 pp. Vol. 2: xii and 539 pp. Ferdinand Enke, Stuttgart, 1913-1914. 
10x6%. [With text-maps showing occurrence of mineral deposits. ] 


Food prices, Foreign, as affected by the war. 129 pp. Bull. U. S. Bur. of 
Labor Statistics No. 170. Washington, 1915. 


MACFARLANE, J. J. The world’s tin. Ills. Commerc. America, Vol. 12, 1916, No. 9, 
pp. 15, 17, 19, 21, and 23. 
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